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PREFACE 


Another  year  has  been  added  to  our  labours^  and  it  is  again  a  pleasant  duty  tu  lay  before  our  readers  a  brief  account  of  the  progress 
of  the  two  professions,  to  the  service  of  which  we  are  devoted.  It  will  natundly  be  expected  that  in  a  year  of  severe  financial  embtirrass- 
ment,  succeeding  also  to  one  so  fertile  in  important  results  as  was  the  last,  there  niu^t  necessarily  be  a  falling  off  in  the  amount  of  what 
would  otherwise  have  been  effected,  and  a  delay  in  the  execution  of  many  works,  the  completion  of  which  is  thereby  retarded.  Our  own 
exertions,  however,  we  have  not  suffered  to  flag  under  circumstances  so  dispiriting,  but  trust  that  so  far  as  has  depemled  on  us,  the  present 
volume  is  worthy  of  its  predecessor,  and  of  the  patronage  with  which  our  endeavours  have  been  crowned. 

In  considering  the  general  features  of  architecture,  we  find  that  the  invasion  of  the  Remiissancc  style,  which  we  announced  last  year, 
has  actually  occurred,  but  has  singularly  been  accompanied  with,  or  rather  smothered  by,  a  resuscitated  Uiste  for  Elizabethan  external  and 
internal  decoration.  Considerable  attention  has  also  been  devoted  to  the  early  anti<iuities  of  iMoresque  architecture.  Our  own  ecclesias- 
tical antiquities,  we  are  happy  to  mention  with  praise,  have  been  chosen  as  the  special  object  of  enquiry  by  a  Society  of  Clergymen  at 
Oxford,  and  thus  we  are  led  to  hope  for  an  improvement  in  taste,  iu  a  quarter  which  hitherto  has  had  but  too  great  a  part  in  producing 
the  present  degeneracy. 

A  striking  and  interesting  circumstance  to  every  well  wisher  of  the  arts,  is  the  great  zeal  with  which  both  associated  bodies  and 
individual  members  of  the  profession  have  engaged  in  the  struggle  for  maintaining  the  true  principles  of  competition.  Among  these 
cases  have  been  tlie  Nelson  Testimonial,  St.  George*s  Hall  Liverpool,  and  the  Royal  Exchange,  in  the  still  pending  contest  respecting 
which  latter,  we  believe  we  may  say  with  truth,  'VQuorum  pars  maxuma  fui."  On  learning  the  extraordinary  attempt  to  impose  a  tax  of  a 
guinea  on  applicants,  for  copies  of  the  Instructions  of  the  Committee,  we  immediately  obtained  copies  both  of  the  instructions  and  the 
plans,  and  left  them  at  our  office  for  the  free  use  of  any  applicant — a  course  of  conduct  for  which  we  feel  an  abundant  reward,  in  the  vote 
of  thanks  unanimously  bestowed  on  us  by  the  Manchester  Architectural  Society.  From  these  exertions  hitherto,  no  immediate  fruit  has 
resulted,  but  much  has  been  already  attained  from  the  influence  which  they  have  liad  in  awakening  the  public  mind  from  its  lethargy,  and 
calling  its  power  to  a  subject  so  importantly  affecting  the  national  glory  and  the  general  taste. 

Great  progress  has  been  made  this  year  iu  bringing  the  accessary  science  of  geology  to  bear  upon  architectural  pursuits,  and  with  a 
success  which  must  have  an  influence  on  the  future  progress  of  each  respectively.  Government  issued  a  commission,  composed  of 
geologists  and  architects,  to  examine  the  quarries  of  England,  for  the  purpose  of  ascertaining  the  stone  best  fitted  for  the  construction  of 
the  new  Houses  of  Parliament.  This  commission  has  produced  a  report  which  must  long  be  a  standard  of  information  to  the  profession, 
and  a  valuable  model  in  future  enquiries.  The  Goverment  has  also  formed  a  Museum  of  Economic  Geology,  attached  to  the  department 
of  Woods  and  Forests,  in  which  the  commissioners  specimens  are  collected,  and  to  which  future  accessions  will  be  made.  Special  courses 
of  lectures  on  the  connection  of  these  two  subjects  have  been  delivered  by  eminent  geologists :  at  the  Royal  Institute  of  British  Architects 
by  G.  F*  Richardson^  (reported  in  our  Journal),  and  at  the  Architectural  Society,  by  E.  W.  Brayley,  jun.  Great  attention  is  also  paid  to 
these  subjects  in  the  several  faculties  of  civil  engineering.  Although  not  yet  brought  into  immediate  connection  with  architecture,  we 
feel  it  our  duty  to  allude  to  the  discoveries  in  photograpy  by  Daguerre  and  Fox  Talbot,  and  to  those  in  engraving  by  voltaic  electricity 
made  at  Liverpool.  In  the  British  Museum  great  improvements  have  been  effected,  and  a  Museum  of  Antiquities  has  been  formed  by 
the  city  authorities,  in  Guildliall.  We  regret,  however,  that  the  Soane  Museum,  the  proper  Museum  of  Architecture,  as  yet  manifests 
no  progress.  The  elementary  drawing  and  professional  schools  throughout  the  country  have  exhibited  a  remarkable  improvement,  as 
have  the  schools  of  design,  and  the  class  of  decorative  artists  appears  to  have  attained  a  higher  standard  thsm  it  ever  before  reached.  An 
act  has  been  passed  for  giving  protection  to  the  copyright  of  manufacturing  designs,  and  it  is  to  be  hoped  that  this  symptom  of  a  better 
system  of  legislation  for  art,  may  be  pursued  successfully.  We  may  mention  here  as  another  legislative  act,  although  not  in  perfect 
regolarityi  that  an  amendment  has  been  made  in  the  Brick  Duties  ACU 
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one  of  its  officers,  Thomas  Leverton  Donaldson,  whose  services  have  been  long  and  publicly  known.  To  the  Manchester  Architectural 
Society  we  feel  indebted  for  a  tribute  of  praise  to  which  we  have  already  referred.  In  Ireland  an  Institute  of  the  Architects  of  that 
country,  is  in  a  promising  state  of  progress,  but  we  regret  that  the  efforts  for  the  establishment  of  a  aimilar  one  in  the  United  States,  have 
proved  abortive.  The  Institute  of  Civil  Engineers  has  maintained  a  high  rank,  and  the  president  has  worthily  followed  the  example  of 
his  brother  president,  the  noble  Earl  De  Grey,  in  his  sedulous  attention  to  the  duties  of  his  office  and  the  interests  of  the  society.  The 
Militiry  Engineers  have  published  the  Third  Volume  of  their  Transactions,  which  well  keeps  up  the  reputation  of  its  predecessors.  In 
the  United  States  an  attempt  is  now  being  made  to  establish  an  Institute  of  Civil  Engineers,  which  we  earnestly  hope  may  be  crowned 
with  success. 

Having  dismissed  the  general  interests  of  the  two  professions,  we  believe  we  may  refer  to  our  exertions  with  some  complacency.  We 
announced  last  year  that  the  pressure  of  matter  would  oblige  us  to  increase  the  size  of  the  Journal,  and  we  have  accordingly,  with  the 
exception  of  one  niiml)er,  issued  during  this  year  an  enlarged  edition  at  one  shilling  and  sixpence.  That  this  was  called  for  by 
the  wants  of  our  sulwcribers  has  been  proved  by  the  successful  results  of  this  measure,  and  we  tnist  that  we  may  appeal  to 
our  colunnw  wliether  we  have  exerted  ourselves  in  a  manner  worthy  of  this  support.  In  the  present  volume  will  be  found  nearly  five 
hundred  closely  priutt»d  pages,  and  above  two  hundred  wood  engravings,  among  which  are  those  of  the  Synagogue  in  Great  3t.  Helen's, 
the  Athenaeum  Derby,  the  Pont  du  Carrousel,  Bow  Bridge,  the  Arc  de  I'Etoile,  the  Nelson  Column,  and  the  Club  Chambers  Association. 
There  will  also  be  found  the  Reports  ou  th**  Great  Western  Railway  Enquiry,  on  Steam  Vessel  Accidents,  on  the  Caledonian  Canal, 
and  on  the  Stone  for  the  New  Houses  of  Parliament ;  a  series  of  papers  by  Ralph  Redivivus,  Candidus,  and  on  the  Theory  of  the  Steam 
Engine,  by  A.  Aristides  Moniay ;  on  Railway  Curves,  and  on  Harbours,  a  Memoir  of  Trevithick,  the  Designs  for  the  Nelson  Memorial ; 
and  translations  from  the  French  of  Arago's  Life  of  Watt,  and  De  Clairac's  Ancient  Marbles. 

To.our  correspondeuU  we  have  been  much  indebted  for  their  valuable  contributions  on  many  occasions,  and  we  can  assure  them, 
sincerely,  that  nothing  shall  be  wanting  on  our  part,  at  all  times  to  show  every  attention  to  their  communications.  The  Journal  has 
always  been  open  to  every  thing  of  merit,  and,  we  trust,  we  shall  never  be  found  remiss  in  doing  justice  to  any  subject  committed  to  our 
charge. 
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It  now  only  remains  to  notice  the  quality  of  the  iron.  In  no  one 
respect  is  it  inferior  to  *'  best  common,  and  in  many  of  its  properties 
it  is  equal  to  Swedish  or  charcoal  iron  ;  its  tenacity  is  so  gtcat,  that 
of  four  trials  made  with  patent  iron  (1  inch  chain),  at  the  corporation 
testing  machine,  Liverpool,  not  one  broke  with  a  less  strain  than  26 
tons,  and  one  link  required  28  tons  12J  cwt.  to  break  it,  the  standard 
lest  for  that  size  being  IG  tons. 

Experiment  on  Mr.  Clav*s  method  of  making  bar  iron. — ISOlbs. 
of  Uherstone  ore  and  40ilbs.  of  wet  coke  (losmg  12 J  per  cent,  in 
drying)  were  put  into  one  of  the  gas  retorts  m  l>ale-Rtreot,  on 
Saturday,  Nov.  24,  at  five  in  the  morning,  and  remained  in  till  ten  on 
Tuesday  evening,  or  sixty-five  hours.  The  heat  was  maintained  at  a 
full  red,  or  common  gas-miikuig  heat.  The  above  quantitv  reduced 
at  the  Mersey  forge  (two  miles  distant)  produced  in  tliirty-four 
minut<?s  two  balls  of  iron — one  of  321bs.,  and  one  of  26lbs. — 581bR. 
The  former  rolled  to  1}  inch  puddled  bar,  weighed  301bs.,  and  was 
then  brought  do^ii  under  the  tilt  to  J  inch  square,  and  samples  taken 
when  broken.    The  yield  38 j  per  cent. 

Comparative  result  of  melting  iron  in  a  cupola  with  a  mixture  of 
anthracite  coal  and  coke,  and  with  coke  alone,  obtained  from  re- 
peated trials : — 


Old  tnetftod  of  filling  and  working  tlit* 
ntpola  frith  coke  alone. 


Charge  with  coke 
Ditto  limestone  . 
Ditto  iron  .  . 
Ditto  coke  .  . 
Ditto  iron      .    . 


cwt. 

qw.  lb. 

G 

0        0 

0 

2       0 

5 

0       0 

0 

1     20 

3 

2       0 

And  continue  filling  ^cwt.  201b. 
of  coke  to  every  3 J  cwt.  of  iron,  as 
long^  as  necessary. 


A'<fM?  method  of  Jilting  and  nHrrking  the 
cupola,  with  a  nii.irture  of  coko  and 
anthracite  raw  coal. 


cwt  qrs. 
2       0 


lb. 
0 


raw 


Charg^e  with  coke 
Ditto    anthracite 

coal 2 

Ditto  limestone  .  .  0 
Ditto  iron  ....  15 
Ditto  coke  ....  0 
Ditto    anthracite    raw 

coal 0 

Ditto  iron     ....     8 

And  continue  filling  I  cwt.  of  coke, 
and  I  cwt.  of  anthracite  raw  coal,  and 
8  cwt.  of  imn,  as  lon^  as  nocessary. 


2 
2 
0 
I 

1 

0 


0 
0 
0 
0 

0 
0 


The  cost  of  coke  fuel  for  melting  each  ton  of  iron,  reckoning  the 
coke  at  3()s.  per  ton,  is  3s.  8d.  The  cost  of  the  mixed  fuel,  reckoning 
the  coke  at  30s.  per  ton,  and  the  anthracite  coal  at  25s.  jjer  ton, 
is  only  Is.  8d.  per  ton,  causing  a  saving  of  upwards  of  50  per 
cent. ;  and  the  anthracite  coal  being  almost  pure  carbon,  has  the 
further  effect  of  improving  the  quality  of  the  iron. 

This  experiment  was  tried  at  Messrs.  Weber's  foundr>%  Liverpool. 
The  anthracite  coal  was  obtained  from  the  Ystalvferalnm  Works, 
near  Swansea,  now  erecting  under  the  direction  of  Mr.  E.  ().  Manby, 
civil  engineer. 

N.B.  The  cu^wla  which  is  now  at  work,  according  to  the  improved 
method  above  described,  is  2  feet  2  inches  wide  inside,  8  feet  high, 
and  is  blown  by  a  fan  blast  through  a  twyere  GJ  inches  in  diameter. 
The  blast  was  not  heated.  The  quality  of  the  iron  was  decidedly 
improved  by  remclting  with  anthracite/ 


FURTHER  REMARKS  ON  THE  SLOPES  OF  EXCA- 
VATIONS AND  EMBANKMENTS  ON  SIDELONG 
GROUND. 

Si&, — Having  carefully  read  Mr.  Bowman's  contribution  to  your 
number  for  this  month,  on  the  above  subject,  I  am  induced  again  to 
address  you.  Mr.  Bowman  having  stated  the  method  he  has  described 
as  being  more  expeditious  and  more  accurate  than  that  described 
by  me  in  your  Journal  for  November,  in  reply  to  liis  statement,  that  it 
18  inore  expeditious,  it  could  only  have  arisen  from  Mr.  Bowman's  not 
having  practised  the  method  I  described  ;  as  instead  of  planting  the 
instrument  at  each  estimated  widtli  from  tlie  centre,  as  in  the  metliod 
described  by  him,  I  set  up  the  spirit  level  in  such  a  position  as  to  com- 
mand the  ground  backwards  and  forwards  for  seveml  hundred  feet,  in 
which  distance  there  would  necessarily  be  several  widths  to  set  out ; 
but  this  can  be  done  only  on  moderately  hilly  ground.  The  method  I 
adopt,  where  die  ground  is  very  abrupt  and  sidelong,  is  to  plant  my  level 
so  as  to  command  the  centre  stakes,  and  as  many  ofthe  upper  widths  as 

rssible,  which  1  rectify  in  the  manner  I  have  previously  described ; 
then  remove  my  instrtiment  so  as  to  command  the  centres  and  as 
many  of  tlie  lower  widths  as  possible,  whidi  I  alter  in  a  similar  manner ; 
in  this  way  the  widths  on  sloping  ground,  however  rapid  the  fall  may 
be,  can  be  set  out  with  great  facility. 

It  must  be  very  apparent  to  your  readers  tliatonce  planting;  the  spirit 
level  can  be  done  much  more  expeditiously  than(I  speak  within  compass) 
half  a  dozen  times  with  the  theodolite— not  taking  into  account  Uic  much 
loDgei  time  requisite  in  planting  the  latter  instrument  than  tlie  former. 


As  to  the  greater  accuracy,  if  Mr.  Bowman  does  not  impugn  the  method 
I  thiuk  there  is  no  doubt  but  that  with  the  spirit  level  is  infinitely 
superior,  h(iaring  in  mind  that  the  calculations  with  the  latter  in  the 
Held  (simple  as  they  are)  is  not  trusted  to  the  head  only,  but  the  read- 
ings of  the  staff*,  registered  (on  a  wa<;te  sheet),  and  the  necessary  deduc- 
tions  or  additions  made  ;  but  without  this  latter  precaution  1  cannot 
understand  why  a  mistake  would  be  less  likely  to  occur  in  (irst  reading 
the  level  staff,  then  setting  the  instrument  to  the  angle  of  tiie  slope  and 
again  reading  the  staff,  than  it  would  be  to  simply  note  the  difference 
of  level,  multiply  it  bv  the  slope,  and  correct  the  distance  accordingly. 
In  conclusion,  although  I  would  be  sorry  to  be  thought  discourteons 
towards  Mr.  Bowman,  whose  method  I  highly  appreciate,  and  in  some 
localities  would  undoubtedly  practise  it,  yet  I  nnich  doubt  its  useful 
application  in  the  majority  of  instances. 

I  remain,  K:c., 
Charlotte-street,  Bloomsburv,  PETER  -BRUFF. 

December,  1888. 


MOMENTUM  OF  FALLING  BODIES. 

Sir, — Oblige  me  by  allowing  your  Journal  to  be  my  medium  for 
submitting  the  following  remarks  to  the  perusal  of  your  correspondent 
C.  E.  C,  and  your  other,  I  hone,  numerous  readers. 

Mathematical  works  tell  us  that  the  momentum  of  a  body  in  motion 
is  proportional  to  its  weight  multiplied  by  its  velocity.  I  doubt  thid, 
and  the  following  is  my  reason  for  so  extraordinary  a  scepticism : — 

The  velocity  of  a  body  at  rest  (or,  to  avoid  a  contradiction,  of  a 

body  all  but  at  rest)  is  evidently  =  u^gniiy  =0.  If  m  were  at  b  r, 
the  force  or  pressure  of  a  body  just  moving  from  a  state  of  rest  would 
be  0  ;  for,  as  we  have  already  seen,  v  then  =  0,  and  b  X  0  =  0, 
whereas  in  fact  it  is  b, 

I  believe  that  the  momentum  of  a  body  can  never  be  less  than  its 
mass,  and  that  it  is  equal  to  the  body's  mass  added  to  the  product  of  a 

certain  function  of  the  body  multiplied  by  the  velocity — or,  algebrau- 
cally  expressed,  that  m  =  ^  +  il/  ''^. 

I  have  some  years  ago  endeavoured  to  measure  the  ratio  of  the 
momentum  to  the  velocity  per  second  of  time.  I  repeated  an  experi- 
ment after  reading  your  eorrespondi-nt  C.  E.  C.'s  letter,  and  the 
following  is  an  account  of  it  and  the  results  I  deduce  from  it : — 

Having  attached  one  end  of  a  cord  to  a  weight  of  half-a-pouud,  I 
tied  the  other  end  to  the  hook  of  an  accurate  improved  spring  balance, 
by  Salter,  and  having  made  the  distances  from  the  hook  to  the  weight 
successively  16  feet,  8  feet,  4  feet,  3  feet,  2  feet,  and  1  foot,  lot  the 
weight  fall  these  distances,  and  observed  that  the  scale  marked  nearly 
24lbs,  191bs,  14ibs,  ISlbs,  lOlbs,  andO^lbs,  so  that  the  power  accpiired  la 
falling  the  distances  was  for  a  velocity  of  32  feet  per  second  =  23^Ibs; 
for  22{'  feet  =  18^ ;  for  IG  feet  =  18^  ;  for  13^  feet  =  1 IJ  ;  for  l\\ 
feet  =  9^  ;  and  for  a  velocity  of  8  feet  per  second  =  6lbs.  Dividing 
the  velocities  by  the  weights,  we  find  that  a  body  falling  (or  a  bodv  in 
motion)  at  the  rate  of  one  foot  per  second  acquires  a  force  equal  to 
10-7ths  and  13.8th8  of  its  mass,  or,  perhaps,  very  nearly  once  and  a 
half  its  mass  or  weight.  The  momentum,  then,  is  equal  to  the  sum  of 
the  weight  and  the  product  of  the  weight  multiplied  by  once  and  a  half 

the  velocity  per  second,  or  in  =  6+-2    =b  +  *  ^-^/aa  s,    where  i 

=  the  space  fallen  through. 

A  monkey  of  200lb8.  weight  falling  25  feet  on  a  pile  head  will, 
therefore,  strike  it  with  a  force  equal  to  the  weight  of  2001b9.   + 

-  g—V/^*^  =  S»6S5lb8.  nearly ;  and  a  weight  of  10 J,000lbB.  falling 
one-hundredth  of  a  f«>ot  would  strike  with  a  force  equal  to  a  pressure 

ofl00,0()0lb8.+  ?*-l^!'f—  t/uToiXla  =  184,840lbs.:  or  it  will 
require  a  force  of  184,840lbs.  to  lift  100,0001bs.  one-hundredth  of  a 

foot,  \tith  the  velocity  of  fffty-six-hundredths  of  a  foot  in  a  second. 
By  the  old  formula  of  ?«=  6(;,  which  has  been  erroneously  applied  for 
711  is  as  bVj  this  weight  would  be  moved  at  the  above  rate  by  a  dead 
weight  of  5G,0()01bs,  44,00011)8.  loss  than  its  weight. 

I  remain,  yours  obediently,  B. 


COL.  C.  W.  PASLEY,  C.B.,  F.R.S.,  &c.,  AND  MR.  GKORGK 

GODWIN,  JUN.,  F.S.A. 

prVe  have  been  requested  to  insert  the  following  letter,  addressed 
to  Col.  Pasley,  in  reference  to  the  disputed  ix)int  touching  the  first 
use  of  concrete  in  England.] 

Sir,— Permit  me,  although  personally  a  Btranger,  to  claim  your 
attention  for  a  few  minntes. 
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THE  ATHEN.BUM,  &c.,  AT  DERBY. 

The  "  Companion  fo  the  Almanac  "  has  slrrnJy  given  a  general 
viewof  the  Tour  biiJldingM  nr^hich  ihc  Athcntciim  fomift  one,  and  a 
tulcrablj'  full  description  of  them ;  yet  although  we  have  so  far  been 
anticipated  by  that  pnbliealion,  what  is  there  said  ralhcr  invites  us 
to  give  fiirtlier  [lariiciilnrH  retpceting  those  <t>irjleil  iiiiproveuients 
than  not,  more  cs|>C[:ialty  as  ve  arc  enabled,  through  tlie  Ithidness  <if 
the  architect,  Mr.  R.  Wallacp,  lb  cKliibit  an  eIc^-alion  and  plans  of 
that  nortinn  of  tlie  deKign  which  luu  mtwt  ttrehileuturftl  pretension  i 
and  cnaractiT,  nntncly,  the  Athenaittm. 

As  our  wood- cut  rcndeiK  verbal  dMcHpiion  unnrcMmr}-,  all  that 
wc  need  explain  in  regard  to  it  in,  that  the  blnidi  i-]iacc  or  opening  in  I 
the  lower  part  uf  (he  rigiit-hand  cKvilimi  oruing  ix  the  covered  nte-  | 
way  leading  In  ihc  inn-yard  at  tne  rear  of  the  building  (aa  ia  locnrn  I 
in  the  ground  phm).  whi're  in  seen  one  of  llie  entrances  Inio  the  Hotel.  : 
Hardly,  tlicrefure,  need  wc  obwrve  that  the  latter  building  imme-  \ 
diatelj'  adjoins  the  Athenimm  on  that  tide,  being  divided  from  it  ; 
below  onlv  I))'  tiic  covered  passage  or gatc^ray  ln-twcenlhe  (wo;  but 
wc  bhouhl  explain  that  both  cnlublatiire^  of  (he  Kcimrate  rn(;!ide 
here  shown  are  continued  through  the  two  fVontsof  the  Hotel,  whk  to 
keep  up  a  certain  general  iinifurniitjr  of  appcamncc,  alihoagh  the 
Atlien«um  fomin  a  distinct  compunitlon.  Indeed,  foither  than  the 
regularity  thus  produced  by  the  continuation  of  the  principftl  hori- 
zontal lines  and  mouldings,  and  tliat  of  the  ntylc  adopted,  thpre  is 
little  Bimitarity !  the  clcvationa  of  the  hotel  prrsenting  tuo  ranges  of 
windows  above,  the  Ion  ennoat  of  which,  or  thoic  of^the  fust  floor, 
rest  upon  a  socle  immediately  above  the  cornice  to  the  basement. 
Besides  which,  there  is  n  series  of  smaller  window's  in  the  attic,  which 
isKomewliat  lower  tlian  that  in  centre  of  the  elevation  here  eiven. 
Consequently  that  portion  of  the  entire  line,  or  tlie  south  side  facing 
Brook-street,  lias  more  of  the  dwelling-house  appearance,  while  the 
Atheiis-um  dibtinguishes  ib^^clf  by  prescnlhig  wliat  our  Frencli 
neighbour')  term  a  momtmeiilal  cliitraeter ;  to  which  both  the  disposi- 
tion of  the  windows  and  the  great  proportion  of  solid  wall  contnlmte 
in  no  Pinall  dein^ce.  In  this  respect  alone  the  design  ejclnbiis  some 
novel'y  and  pjijuanev,  nailicnlirly  in  the  centre  compartment,  where 
the  three  opening':!  below  and  the  five  above  them  produce  a  good 
architectural  contrail  [  thou gh the  e (Feci  wouldbave -been  bet  lerslill 
could  the  ttidthof  tile  two  lower  window  sliave  been  liiniled  to  tlwt 
of  their  middk-  opening-*,  bcowse  at  present  they  extend  loo  closety 
to  the  angle",  where  the  adjoining  an  (a:  at  the  breaks  indicate  an 
inner  wall,  alihougli,  in  regard  to  the  rooms  witldn,  the  windows  are 
unexceplionably  placeil,  as  is  apparent  from  the  ground  plan.  The 
upper  part  of  thin  centre  eonipnnnicnt  is  well  imngineil — .solid  and 
unbroken,  vet  without  cither  blaiikness  or  hcaduess.  The  cliicf  ub- 
jectiou  to  lie  made  to  it  is.  tli»t  the  cornice  of  the  upper  order  is  too 

nr  and  scanty — in  fact,  is  only  a  repetiticm  of  that  to  Ihc  liascment 
r,  whereas  Kfealer  richncMS  was  here  ilemaiidcd,  if  only  to  bring  it 
into  keeping  wfth  the  architrave  beneath  it,  more  especially  as  the 
depth  of  this  latter  is  considembly  increased  by  the  mouldings  of 
the  antie  being  continued  inunedijitely  beneath  it.  We  arc  bound  lo 
observe,  however,  that  the  pnjectton  of  the  upper  facia  and  eyma- 
tinm  of  this  iirchitrave  have  fjeen  greatly  esaggeraicd  by  our  wwid 
engraver.  The  two  iiavilions  or  est  rime  eoniiMirtments  are  pleasingly 
treated,  and  these  feattires  bear  some  general  resemblance  to  Hie 
similar  ones  of  the  ni-w  Com  F.xehnnge.  Mark-lane,  but  by  iu>  means 
to  such  degree  as  to  incur  the  charge  of  plagiarism.  The  tripods  al 
their  angles,  through  which  the  cbimney-llues  are  brouglu,  produce 
an  CKCcfient  eirecl. 

In  the  plan  of  tlie  gniund  floor,  a  a,  are  the  sepanite  entrance  ves- 
tibule and  staircase  lending  to  the  Atlicnxum  Hall  a1io\-e;  6,  the 
vestibule,  to  the  library  c,  and  news-room  e.  Tlie  former  of  the-c, 
which  measures  36  feet  by  IB,  or  31  al  the  wide^  end.  opens  into  a 
mnaller  room  rf,  appropriated  as  a  reading  room.  The  news-room  e  is 
30  feet  by  19. 

The  upper  floor  is,  with  the  exception  of  the  room  6,  which  serves 
both  as  a  commit lee-room  and  a  cloak-room  for  ludics,  entirely  oi-eii- 
pied  l)y  the  Allienrcum  Hall,  wliieh  cxtendn  over  the  gateway, 
whcrebv  ils  total  length  becomes  69  feet  bv  a  widf hof  30  feet  6  inches 
and  23  feet  in  height. 

While  the  general  symmetry  is  well  preserved,  Ihc  apiirtmenl 
acquires  not  oidy  much  pleading  architectural  variery  in  its  plan, 
but  apparent,  as  well  ns  real,  extension,  by  the  addition  of  the 
division  over  the  gateway.  At  the  some  time  we  are  of  opinion  that 
it  would  have  been  an  improvement  had  there  been  four  columns  at 
that  end  instead  of  two,  so  as  to  form  four  lesser  intcrcolumns  {of 
the  width  of  those  between  the  columns  and  ant.-c  on  each  side) 
and  a  wider  one  in  the  centre.  Such  a  screen  of  pillars  would  have 
made  the  two  divis  ions  more  distinct  lo  the  eye,  yet  would  by  no  meaiu 
have  eeppiated  them  too  much,  or  occasioned  a  crowded  appearsnce, 


or  obst  meted  the  view  of  the  fireplace  at  that  end)  for  the  centre 
intercolumn  would  have  l>een  7  feet  6  inches  wide,  and  (he  othera 
nearlj'  Sj  whereas  the'  distanre  from  column  to  column  is  now 
19  feet)  wUcli  must  he  equal  to  the  height  of  the  columns  them- 
selves, if  not  more.  Another  thing  that  would  have  been  an  im- 
provement would  have  been  to  r(  move  the  doors  at  that  end  of  the 
hull  further  from  the  fireplace,  putting  them  into  the  extreme  inter-  • 
pilasters,  so  that  one  would  liave  ojieucU  immediately  into  the  card- 
mom,  the  other  (as  at  prccnl)  into  the  sum) er- room. 

JudgiiiKfrum  tlic  plan,  tlie  back  front  of  the  Atheiia'imi,  appears  to 
be  of  an;hiteetHnd  design,  although  it  only  faces  the  iiin-yara  of  the 
Hotel  :  al  least  the  pilaster*  between  the  windows  seem  to  indicate 
that  Mieh  i~  the  case ;  niid,  if  it  really  be  so,  we  thitdt  the  cost  so 
be>itowed  might  liavc  been  better  applied;  more  especially  as  that 
aide  of  the  building  appears  to  be  qntte  shut  out  from  view  by  other 
buildiiign  abutting  on  that  angle  of  the  Alhena'um,  vherc  the  stair- 
case is  placed,  and  in  enneequenec  of  which  the  arehitect  has  been 
corupclled  to  adopt  a  very  irregular  and  inconvenient  form  for  the 
staircase ;  wliercss  only  four  or  nVc  feet  more  at  that  angle  would  llave 

treatly  improved  that  approaiOi  to  the  Athena'um  Hall,  Above  the 
&11  is  another  noci  of  the  same  dimensions,  although  considerably 
lower,  which  is  lighted  from  above,  and  intended  to  be  fitted  up  as  k 
muBcam. 


aSVIEWB. 

OhtervoUwa  on  £inei,  Calearanu  Centtnts,  Mortars,  SUiecos,  and 
Concrete;  and  on  Puzmlma*,  Natural  and  Artificial i  togelker 
with  Rules  deduced  from  mimerou*  experiments  for  makiHg  an 
Arlificial  Water  Cement,  §f.  By  C.  W.Tasley,  C.B..  Colonel  in 
the  Corjis  of  Royal  Engineers,  r,R.S.,  8rc.  London  :  John  Weale, 
I83S. 

We  arc  indebted  lo  Col.  I'asley  for  tliii  practical  work,  and  for  an 
admirable  i'xaniple  of  how  theory  may  be  applied  as  the  assistant  of 
practice.  Cement  has  long  since  attracted  a  greater  alteiilion  tlian 
stone  Itself,  and  many  bare  longed  tut  tlmt  pover  nliicti  enabled  the 
Itomana  to  make  such  durable  works  from  materials  so  fragile.  Col. 
Pasley  lias  devoted  liiaiself  to  his  task  widi  an  energy  and  application 
which  have  secured  equal  Imnour  to  hinuelf  and  value  to  liis  admirable 
work,  lew  men  itnmerred  in  profesiiond  labour  have  the  time  to 
fuUow  up  such  sut^ect*  in  a  proper  manner,  for  it  is  oiilv  from  a 
connected  series  of  eKperimenls  that  success  can  be  obtained.  ' 

The  work  now  before  us  is  the  result  ot  many  ycais'  labour  and  study, 
and  enters  elaborately  into  the  examination  of  materials  employed  in 
building,  and  the  cements  used  to  unite  them.  He  gives  at  great  length 
his  experiments  on  iheirsttenglh  and  durability,  andalso  on  the  quality  of 
substances  for  forming  limes  and  cemeals.  He  thus  throws'grcat  light 
on  the  principles  of  construction,  and  enables  us  to  ascertain  the  pro- 
perties of  the  materials,  tlie  components  ol  tlie  mortars  and  cements,  and 
the  [iroportions  in  wliich  they  sliould  be  aiaali.'amBted.  Tliis  is  an 
important  sen  ice  rendered  to  the  Architect  and  the  Engii 
the  work  a  elioracter  of  interest  which  we  doubt  not  wiU 
by  our  readers. 

We  make  our  Unit  selection  from  the  dissertation  t 
conveys  some  judicious  remarks  on  mortars  : — 

We  fbund  by  repealed  experiments  at  CTiatbam,  thai  one  cubic  foot  ol 
HslliDK  linie  wi-igheJ  iitarty  ilie  »«nie  when  fresii  from  the  Itilu,  and  by  the 
l^adual  uddilion  uf  watci  iliat  It  dilated  to  the  tame  increued  bulk,  in  the 
•i.lteofciuiek-limopowder.butwhea  woitedup  into  mortar  not  too  sliort  foe 
asc,  Iliat  it  would  not  be;ir  quite  tu  large  a  ptoportinn  of  wind  s>  the  commoa 
obatk  lime  liiid  done.  1  liis  caperimeot  leading  to  a  reeutt  ia  oppoiitton  lo  a 
common  upiniim  nmongBtUie  butlden  of  the  metropolis,  which  is  ihat  the 
Dorking  and  Hailing  limes,  as  being  ■tronier  limes,  uill,  when  miide  into 
moT^sr,  bear  more  und  than  comtnon  chalk  Time,  I  hri  induced  to  examine 
the  piinciple  upon  wliich  they  found  (bn  opinbn,  which  oa  comidenttloD 
appMis  to  ms  lo  be  erroneous  ;  because  time  two  limes  and  all  tlie  uibn 
bj'dnuilic  liaies  arc  uadoubiedly  in  sa  inlermedkie  state  between  pure  lime 
which  is  tho  wcaketit,  and  tlie  water  ecmeniB  which  are  the  Mroogenl,  of  all 
calcareous  cements  :  and  cvEty  one  will  acknowledge  tliW  ibe  proporlioo  of 
tand,  vbich  will  make  guod  mortnr  with  cbalk  lime,  would  eniirely  ruia 
cemefrt,  mhich  if  Karedy  capable  of  btaiiof  oae  third  of  that  rjuanliiy. 
Hence  it  follow*  thai  the  hydnu lie  limes  ongbl  Dot  to  admit  of  so  much  sand 
Bi  chulk,  but  that  they  will  bear  more  thnn  cement,  without  being  injured. 

Accordingly  I  conccivcibat  three  cubic  fm  of  sand  lo  one  of  Dorking  or 
Hailing  limi',  will  be  a  good  proportiou  for  making  morlnr  with  those  limes, 
which  approach  very  nearly  lo  puie  lime.  Tlie  water  required  will  be  neirly 
oae  cubic  foot,  and  ibe  quantity  of  mortar  produced  will  be  about  two  cubic 
ftet  and  aiae-tentlu,  beiag  rather  less  ibaa  (be  original  >p«ce  occupied  b*  the 
sand  alone. 


d  pm 
il  be  appreciated 

ti  limes,  which 
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Jutt  in  the  nine  manner  OE  iii  physical  subjects  ire  value  t lie  experience 
of  practkiJniOD,  10  in  moral  and  lociol  questions  we  derive  pleasure 
finKnweinstbnu  treated  by  tliosc  who  are  "to  the  manner  born."  This 
is  tlw  giBtiDcation  which  must  be  cominunicatcd  to  every  reader  of  the 
■iniinilg  book  before  ns,  whicli  has  uU  the  case  and  simplicity  of  De  Foe, 
aiid  the  cxemplaiy  utility  of  Franklin.  To  the  meelianic  it  offers  at 
ODCe  an  example  and*  plrasant  companion  inthepnriiiit  of  knowledic, 
and  to  the  general  reader  it  aSbrdi  a  deep  iruight  into  those  labouring 
dwMa  which  are  tliesinews  of  the  nation.  Ttiis  bearing  of  the  work  we 
Bmit,  bowerer,  leare  to  onr  literary  brethren,  and  content  ourselves  with 
midi  piMtioiI  extracts  as  may  be  of  interest  to  our  utilitarinnreodera. 

Tbe  author,  in  biiplainandeuystyle,  while  giTinc  an  account  of  bis 
labours  in  Ruitia,  tlius  mentions  the  columns  of  the  uiurch  of  Sl  Isaac, 
ihe  greatest  cathedral  work  of  the  present  ccntur)- : — 

ttotte  of  thfdr  colnmns  made  ol  graiiiti!  arc  vary  Utga  anil  bigblj  puliilicJ. 
I  look  the  pidn*  tu  mmiure  one  at  tlic  colnmua  iuliiided  for  ■  new  rhurcb, 
and  ronnd  It  Bflj-aix  ftct  long,  and  near  >cvcn  feet  diameter  at  tbe  ba*e. 
Thsy  wne  brought  troia  FinlanJ,  mil  tirn  of  Ihcni  vere  a  load  for  a  Hhip, 
oaa  oo  each  dde  of  the  maila,  to  balance  each  olhrr.  'Jlicy  ners  roUcJ 
ftvm  the  deck  to  the  Tidntty  of  the  inlrnded  building  on  timbrri  nini)  inchrs 
•qaare,  (placed  but  little  distance  apart,]  which  were  coraiilrtcly  cruthed  to 
i^luler*.  The  railing  was  perfomiL-d  by  two  rojivi  j  one  end  of  each  being 
made  fiut,  sonn  distance  a-head,  to  iilakei  driver  into  the  groiiiid.  They 
wrre  paned  under  the  colamn,  up  the  back  aide,  and  otct  the  lop.  Tbe 
other  end  of  each  ropa  was  wound  roaud  a  separate  capstan.  £ach  capstan 
had  four  long  leiers,  with  from  ten  to  twenty  men  at  oach  lever.  These 
coltnmia  were  placed  In  ■  temporary  building  for  poliahlug. 

I  aba  fUlad  the  foondry  where  the  baaei  and  capital*  were  made.  They 
Wfmof  btaas,oribe  Corhiiblan  order,  and  highly  polished  and  gilt.  The 
tqamxtfliaA  for  Ibe  bottom  measDred  about  nine  feet  on  each  side,  and  one 
Alat  tlra.  Sereral  women  and  rhildrrn  were  polishing  Ihcse  with  pumice. 
alone.  Tbe  lonu,  a  round  head  belonging  to  the  base,  wan  turning  In  tbe 
lathe,  and  the  workman  had  a  very  strong  tool  for  this  inirpose.  .K  stoam. 
•nghie,  with  a  man  to  attend  it,  was  employed  entirely  on  thr  work.  The 
capitals,  with  their  leave*  and  volulei,  Iiul  a  very  splendid  appcaiancp. 

The  fbllowiog  is  but  one  feature  of  tlic  great  scale  on  which  they  do 
ihincs  in  Runia.  Tlie  whole  empire,  indeed,  is  a  creal  poor-law  union, 
wliiai  beats  our  Somerset  House  commissioners  by  a  long  way :  the 
whole  is  arried  on  with  such  system,  that  it  almost  realizes  the  satirist's 
suggestion  of  boatded,  lodged,  clotlied,  and  flogged  by  steam :— 

.  Tbe  baUdlng  in  wbich  I  was  engaKed  in  patting  up  the  gas-worki,  was  Tor 
InaiactlDg  (be  barincM  of  Ihu  Hussiau  anny.  In  this  building  were  several 
depBitmaBlB,  with  a  "  ffnieiar'  at  Ibehead  of  ucb,  some  of  whom  employed 
alwre  two  bandied  chvki.  In  ibii  building  I  saw  lltliographlc  jirintiug  for 
the  first  dsM ;  copper-plate  and  letter-press  printing  were  carried  ou  bere, 
and  a  vety  eitmilve  ealsbllsbment  for  llie  maiiuforture  ol  matliematical 
lusti  uiBents,  all  belonging  to  the  government;  tdbo  a  drawing,  school,  con - 
.rfstfaig  of  abont  two  hnndrcd  roang  officeir. 

llie  next  extract  exhibits  another  of  their  arrangements  for  removing 
great  w«^tt  :— 

In  another  haildmg  I  noticed  a  model  of  the  machine  on  which  ^arge 
Hick  of  granite,  weighing  upwards  ot  nine  hundred  (ont,  was  remOvi-dVTc. 
ral  mtlea.  Peter  the  Great  is  said  to  have  stood  on  Ihl*  rock,  giving  cum- 
■ands  (o  bis  army,  when  he  subdued  Uie  Fins.  The  Emprei*  Catherine 
mdered  It  to  be  removed  to  the  city  for  a  fnundadon  on  wliich  to  place  a 
bronae  italne  of  that  monaivh  ou  honebuck.  Many  Ineffivtual  attenipti 
were  made  for  its  removal ;  but  it  was  easily  perfonned  afterwaids  by  iutro- 
dadng  eannon-balli  for  rollers  between  bars  of  iron.  ■ 

Tbe  ibrec  wood-cuts  exhibit  some  ingenuitv,  and  although  there  is 
Stile  that  is  new  about  them,  we  thought  tliat  tliey  miglit  be  of  interest 
to  Mtnc  of  our  readers  1— 

FJg.  1.  ng.  2.  Fig.  3. 


_  TI)C  power  in  ap- 

)liBd~ln  tbe  Sana  wanner  aa  In  our  modcra  prindng  pnase*.    There  i*  a  pin 

'   mA  end  tt  tte  apparatm :  one  pin  f*  fitted  to  md  tarns  in  a  socket  at- 

■d  to  Iha  ftaatt  Mtl  Ae  ad»«r  i*  fitted  to  a  atmilar  one  on  tbe  door.    In 

'     '       '      '    > an  brooabi  neaiartogMier,  and  tba  walght in  Ibe 

ir  1*  ibnt  by  tl 


and  arc  black;  olJierx  arc  of  brass,  and  kept  bright ;  both  kinds  ore  eiten- 
■ively  anei.  Figure  'i  ia  i.  cistern  for  water,  with  a  valve  in  Ibe  bottom, 
wbicli  is  mui'h  used  for  washing  the  face  and  hands.  Dy  raising  the  valve 
the  water  li  let  down  in  small  <|iiantiliei,  and,  as  it  is  useii,  pimses  off  by 
m'.'ans  of  a  ^nk  placed  nnderueath.  The  advantagirs  nf  this  method  am  Ibal 
perwns  du  nut  wash  in  tlic  sauu'  waltT  with  others,  nor  usu  it  muro  than 
once  themselves,  which  is  not  only  mom  condneivc  lo  lu«Uh,  but  makes  less 
water  necessary  than  washing  in  a  common  basin.  'Jlivse  clntems  arc  uiadc- 
of  various  fonrni  and  >iie*.  Some  of  them  liave  a  iluii'ii  or  more  pipes,  each 
fnmlshed  with  a  valve,  so  liiat  many  persiniM  may  uuih  at  Ibe  same  time ; 
the  large  ones  are  made  In  a  circular  form,  and  placed  in  tbe  middle  of  a 
room,  but  tlic  Kmall  ones  are  hung  against  the  wall.  In  figure  3  is  repre- 
sented a  spring  bow  or  arch.  Iliia  Is  used  with  the  horse-collar,  for  tbe 
horse  Uiat  is  placed  In  the  shafts,  as  other  homes  Jo  not  have  them.  It  was 
a  long  liuiu  before  I  cnnid  sec  any  utlier  use  lor  Ibis  Rontrivsucc  than  to 
caose  tlic  huriie  tu  hold  up  his  bead,  aud  to  keip  him  from  slnmbling,  by  the 
bridle  being  hookeil  to  tbe  lop  of  this  arch,  I  uas  Informed  allenrards  by 
an  inlelliK<'nt  man,  thai  the  spring  being  eonnnted  willi  the  collar  prevented 
the  shoulder  of  tlie  animal  from  cbaiiug,  by  C'lnliuually  easing  Ibe  collar  off, 
aud  suffering  the  air  to  pass  between  that  and  the  shoulder  uf  the  bone. 

Tliis  work  will  dnnbtless  prove  of  considerable  interest  to  otir 
American  readers ;  but  the  strict  boundaries  which  limit  the  sphere  of 
our  labours,  prevent  us  from  entering  into  the  work  generally.  It  ma^, 
however,  be  read  with  gratification,  for.ns  a  piece  of  aiitobio^phy,  it  n 
as  amusing  as  it  is  valuable,  and  fully  reflects  the  cltoroctcr  of  its  author, 

his'wo 


K  for  the  imiito*ement  of 


•■MMltndaed.    The  door  1* 
VrndagtheplM  Anther  ifA    Some 


weldit  * 


idghtanfaif  tba  haia,  and 


aitldn  are  made  of  in»,      Kcms 


Journal  of  the  Amtrican  JnnlitaUfor  Promoting  Agriculture,  Com- 
merce, Manufacturet,  owrf  the  Arlf.  Vol.  3.  New  York.  Wakk- 
M.tN,  1838. 
THisisapublicationbclongineto  the  Kew  York  Sociciv  of  Arts  and 
Manufnctures,  itnd  is  an  excellent  compilnlion  of  valuable  materiala 
from  European  and  native  sources.  We  Rni  (hat  our  o»ti  work, 
among  others,  has  been  laid  under  contribution. 

It  contains,  among  other  intereslinR  subjects,  the  account  of  the 
lout  inechanicij'  fnir  at  New  York.  Ucchanics'  fair  is  the  term  for 
nn  exhibition  like  thnt  of  the  Conservatoire  de»  Arts  et  Metiers  at 
Paris,  or  rather  like  those  of  .sonic  of  the  continental  provincial 
towns,  and  it  is  an  omniitm-gathcnim  of  new  invi-ntions,  old  roanu^ 
factureK,  confectionnry,  pictures,  baby-luien,  ])enmnnship,  ])erfumery, 
hobby-l lorries,  and  the  fine  art^,.  At  the  loiil  fair  there  were  above 
1,500  contributors,  and  160,000  persons  paid  down  their  odmisnon 
alullingii  to  the  tune  of  about  £2.000.  The  greater  pnrt  of  tMs 
money  in  re-issued  in  the  shape  of  medals  and  premiums,  and  the 
doubt,   ijtimulates    enterprize    c(|uivatent   to   its 


from  political  motives,  bcinn^  mainly  upheld  by  the  home  manufitc- 
turing  [larty.  It  iii  astonishing  to  sec  tlie  strength  with  which  pro- 
tective duties  and  nnti-frce  trade  notionx  arc  raainlnined  in  the 
annual  addresses  ;  and  it  is  very  truly  observed  that  partial  free 
trade,  without  miiversal  concurrence,  is  something  like  Governor 
Penn's  peaceable  constitution,  laid  nt  the  mercy  of  neighbouring 
nations.  Free  trade  is  no  &vourilc  in  the  northern  states,  so  that 
if  our  political  econnmiKts  are  in  the  right,  the  progressing  nation 
must  be  bchind-himd  for  once. 

We  feel  very  happy  to  see  ourselves  in  the  far-west,  for  it  is  an 
additional  proo'f  to  our  readers,  that  we  have  been  succcsafiil  in  endea- 
Toiuingto  nilfil  our  duties  to  them,  while  it  imposes  on  ourselves  the 
task  oTseeing  that  our  labours  may  be  such  as  to  merit  the  extended 
circulation  which  ourwork  has  obtained  both  in  the  old  world  and  the 


Map ., ^..^   - 

the  GradienU.     By  Georqe  Braushaw,     Manchester :   Bmd- 

shaw,  1839. 

This  K  a  very  careful  compilation,  on  a  large  scale,  from  the  bef,t 
authorities,  executed  in  a  good  tityle,  and  t^urpasbing  an^  publica- 
tions of  the  same  kind  yet  attempted.  The  milwav-i  for  which  acts  of 
Parliament  have  been  obtained  are  accurately  delineated,  and  the 
accessories  are  executed  ivitb  equal  attention.  The  canals  and  roads 
are  given  in  such  a  manner  as  to  render  it  equally  valuable  for  a 
general  map  as  for  its  special  object.  By  the  side  of  the  map  are 
sections  of  all  the  railways,  enabling  the  spectator  to  form  an  esti- 
mate of  the  gradients  al  a  glance.  The  canals  in  the  map  have  their 
lerels  marked  upon  them,  and  it  would  liave  been  a  considerable 
benefit  if  the  same  plan  had  been  pursued  as  to  the  railways. 

On  the  whole,  it  is  a  work  whicn  does  credit  to  its  compiler,  and 
be  aUended  it'ilb  fewbults  either  of  omiwea. -s 
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on  tlie  shores  of  the  German  ocean  ;  to  the  Northern  Channel  and  the 
Estuary  of  the  Clyde  stretching  up  to  Glasgow.  Are  not  these  com- 
munications extending  from  the  Atlantic  Ocean  to  the  principal  porta 
of  Great  Britain  admirable  dianncls,  and  quite  sufficient  for  all  kinds 
of  steamers  to  navigate  to  these  respective  ports.  Thus  lias  nature  laid 
open  the  whole  of  the  harbours  and  commercial  ports  in  the  Empire  to 
all  the  advantages  of  steam  navigation  witli  the  states  of  tlie  new  world ; 
and  be  it  further  observed  that  these  magnificeut  sea  channels  luive 
cost  the  nation  nothing  and  never  will  require  any  kind  of  repair.  On 
the  other  liand,  looking  to  the  land,  is  there  not  u  railway  already  made 
and  extending  from  Liverpool  to  London?  and  from  which  harbour  or 
ports  steamers  are  plying  to  all  the  principal  ports  of  Holland,  Bel- 
gium, and  the  north  of  France,  Hamburgh,  and  even  to  St.  Petersburgh. 
A^in  a  railway  communication  exists  between  England  and  Hull, 
Dicing  Hamburgh  on  the  continent,  and  laying  open  the  whole  of  the 
northern  countries  bordering  the  Baltic  sea ;  and  is  there  not  a  railway 
io  full  progress  of  execution  which  will  connect  Bristol  and  London 
odled  the  Great  Western  'r  I  ask  are  not  these  cliannels,  harbours,  and 
railways,  quite  sufficient  to  afford  all  reasonable  facilities  and  accommo- 
dation to  general  intercourse  w^ith  the  American  continent  by  steam, 
without  embarking  the  government  in  the  great  expense  of  making 
)40  miles  of  railway  through  the  mountains  of  Wales;  and  3Ui  miles 
of  railway  through  the  southern  districts  of  Ireland,  which  would  incur 
an  expenditure  of  ten  millions  sterling,  on  a  mere  chance  or  probability 
that  Cork  might  become  the  "  general  resort  for  the  lousiness  to  America 
far  a  great  part  of  the  continent  of  Europe,**  The  endeavour  to  make 
'Cork  a  point  of  general  resort  for  the  business  to  America  is  made  to 
appear  the  ostensible  reawn  why  government  should  make  se  many 
hundred  miles  of  railway  through  Wales  and  the  south  of  Ireland.  Lt 
is  under  this  mantle  of  a  western  port  for  the  accommodation,  as  it  were, 
to  the  intercourse  of  a  great  part  of  the  continent  of  Europe  is  concealed 


ference.  The  top  of  this  dome  is  pierced  by  a  large  circular  open- 
ing for  a  skylight,  the  margin  of  which  is  covered,  and  additionally 
ornamented' with  mouldings  and  lions'  maskfi.  Light  is  also  obtainea 
by  triple  \nndow8,  occupying  the  flat  semicircular  spaces  left  by  the 
pcndcntives  of  the  dome,  on  the  three  sides  which  are  exposed  to  the 
view  of  a  person  entering;  these  windows  are  filled  with  glass  in 
geometrical  compartment h,  alternately  ground  and  polished.  Smaller 
seiiiicircular  windows  an;  introduced  likewise  in  the  three  arches  on 
the  north  side,  which  form  a  continuation  to  those  of  the  lateral 
arcades.  Of  the  remaining  apartments,  the  principal  is  the  boarding- 
room,  occupying  a  frontage  of  four  windows  on  tiie  one-pair  story. 
On  the  B:ime  stor}'  arc  various  apartments  for  the  business  purposes 
of  tlie  establishment.  The  two-pair  story,  and  another  above  it,  the 
frontage  of  which  last  is  concealed  behind  the  balustrade  of  the  attic, 
are  appropriated  to  the  use  of  the  resident  manager.  Ample  accom* 
modation  for  cellarage,  strong-rooms,  porters'  apartments,  &c.|  is 
provided  in  the  basement  story,  which  is  fire-proof.  The  time  occu- 
pied in  the  conipletion  of  this  building  has  been  about  IB  months. 


ASPECTS  AND  PROSPECTS. 

The  following  judicious  remarks  relative  to  the  choice  of  aspect 
for  a  house,  we  have  extracted  from  the  valuable  work,  entitled 
'*  Fragments,  by  the  late  H.  and  J.  A.  Repton."  Thev  are  given  in 
the  form  of  a  report  conccniing  the  situation  for  W^alwood  House, 
Laytoiistone,  Essex  :— 

Nothing  is  more  common,  than  for  those  who  intend  to  build,  to 
consult  many  advisers,  and  to  collect  diflferent  plans  from  which  they 
suppose  it  ])Ossible  to  make  one  perfect  whole ;  but  they  might  as 
well  expect  to  make  an  epic  [loein,  by  selecting  detached  verses  from 


one  of  the  most  extraordinary  projects  that  lias  ever  bceii  attempted  to      ^^^  works  of  different  i)oets.     Others  take  a  plan,  and  fancy  it  mar 
becarried  into  execution  within  the  realms  of  this  empire,  but  it  is  to  ,  ^^  ndnjjted  to  any  situalion;  but,  in  reality,  the  plan  must  be  madt 


be  hoped  that  the  good  sense  of  the  British  uailiament  will  at  once  put 
a  stop  to  any  further  proceedings  as  regarus  the  recommendations  of 
the  Railway  Commissioners,  W. 


LONDON  AND  WESTMINSTER  BANK. 

ARCiiiTrxTS.— CharlksCockerell  Esq.  R.A..  F.S.A.;  \nd  Willi.^m 

TiTK,  Esq.  F.R.S. 

The  new  building  for  the  city  establishment  of  the  London  ami 


not  only  to  fit  the  spot,  it  ought  actually  to  be  made  ujion  the  spot, 
that  every  door  and  window  may  be  adajited  to  the  aspects  and 
])ro8)>ect8  of  the  situation. 

It  was  a  remark  of  my  venerable  friend,  Mr.  CaiT  of  York,  after 
four^core  yearpi'  experience  as  an  arcliitect,  that  "  to  build  a  house 
we  had  only  to  provide  all  that  Avas  wanted,  and  no  more,  then  to 
jilace  the  best  rooms  to  the  liest  aspects  and  the  best  views."  Simple 
as  tluH  npotliogm  may  appear,  it  contains  more  tratli  in  theory,  and 
more  difficulty  in  practice,  than  all  the  rules  which  have  ever  been  laid 
down  ill  book's  bv  architects,  or  the  ri'marks  of  all  the  admirenc  of 


Westminster  Bank,  which  has  just  been  completed,  iN  situated  on  the  i  rural  scenery  witli  w  horn  I  liavc  conversed.    The  former  never  tliiok 


north  side  of  Lothbury,  immediatelv  opi)Ositc  to  the  north-east  angle 
of  the  Rank  of  England.  The  whole  stnicture  occapies  a  site  of 
nearly  80  feet  in  frontage,  and  DO  hi  depth.  The  fagade  consists  of 
one  general  plane  or  face,  broken  only  by  an  advanchig  pier  at  each 
end.  It  has  seven  apertures  in  the  lengtli,  and  three  tiers  of  them  in 
the  height ;  the  two  lower  tiers,  coniprciicndhig  the  openings  on  the 


of  aspects,  and  the  latter  think  of  nothing  but  prospects.     I  will, 
therefore,  beg  leave  to  enlarge  on  the^jc  two  t»ubjects. 

1  consider  the  aspect  of  infinitely  more  consequence  to  the  comlbrt 
and  enjoyment  of  the  inliabitant^  than  any  prospect  whatever ;  and 
every  conimon  observer  must  be  convinced,  that  in  this  climate  a 
southern  aspect  is  most  desirable ;  but  few  are  aware  of  the  total 


gnmnd  and  one-pair  floors,  are  included  in  one  architect uralston',  or  ■  diflerencc  in  the  effect  of  turning  the  front  of  the  house  a  few  points 
order,  if  such  it  may  be  called,  the  upper  tier,  which  con'<ists  of  the  I  totl 


windows  of  the  two -pair  floor,  being  contained  in  an  altie  slor\'.  The 
whole  of  the  front  is  of  Portland  stone,  with  the  exception' of  the 

Elinth,  which  is  from  the  Bramleyfall  (piarries.  The  enlnnice  vcsti- 
ule  or  avenue  has,  on  each  side,  ii  Hue  of  four  plaui  Doric  colanins, 
with  appropriate  accessories.  From  this  vestibule  access  is  gained 
on  the  right  to  the  country  bank,  the  principal  staircase,  and  some 
official  apartments ;  and  directly  in  front,  to  the  princijiiil  or  town 
Ixink.  The  latter  jipartnicnt  is  by  far  the  most  considerable  in  the 
building.  Its  general  form  is  a  scjuare  of  about  3/  feet,  whose  height 
is  that  of  the  entire  building,  jmd  it  is  extended  by  lateral  recesses, 
east  and  west,  to  a  portion  of  this  height.  These  additions  or  aisles 
are  divided  from  the  centre,  on  each  side,  by  an  arcade  of  three 
arches,  springing  from  Doric  colmnns,  with  cornices.  The  surround- 
ing walls  are  channelled  in  rustic  courses  to  the  height  of  this  order. 
The  recesses  are  sufficiently  lofty  to  allow  of  the  introduction  of  a 
gallery  on  each  side,  finished  m  front  by  a  balustrade,  abutting 
against  the  columns  at  such  a  height  that  tiie  capping  of  the  balus- 
trade ranges  with  the  abaci  of  the  columns.  Above  this,  the  arches 
of  the  arcades  run  across  over  the  aisles,  and  are  intersected  by  a 
contrary  vaulting,  producing  a  system  of  groins  as  ccilinps  to  the 
palleries ;  they  arc  also  advanced  over  the  main  Ixwlv  of  tlie  build- 
mg,  and  treated  as  a  series  of  half  groins,  so  as  to  afford  support  to 


I 


scroll  foliage.  Over  this  galler}'  the  lines  of  the  cubical  form 
below  are  continued  through,  and  gathered  up  by  means  of  penden* 
tives  in  a  domed  figurei  exhibiting  nearly  a  nemisphcrt  cut  off  by 
planes  raised  upon  thides  of  a  square  inscribed  within  its  circain« 


tlie  east  or  to  the  west  of  the  south ;  because,  although  the  south- 
east is  the  best,  yet  tlie  south-west  is  the  worst  of  all  possible  aspects} 
for  this  reason — viz.,  nil  blustering  wind**  and  driving  rains  come  from 
the  south-wi'st,  and  coiHCfiuently  the  windows  are  so  covered  with 
wet,  as  to  render  tlie  landscaj)e  hardly  visilile.  My  intention  was 
originally  dniwn  to  thiK  subject  by  inivrliintf  so  much  in  post  car- 
riages, and  often  remarking  tlie  iliflereiicc  betwixt  tJic  window  to 
the  south-west  and  that  to  the  south-east,  during  a  shower  of  rain, 
or  immediately  after;  when  the  sun  shining  on  the  drops  causes  an 
unpleasant  glitter,  obstructing  the  prospect,  while  the  view  towards 
the  south-ea<il  remains  perfect Iv  visible. 

At  Organ  Hall,  in  Ilerttbrdshire,  the  living  room  was  towards  the 
south-west,  and  during  a. heavy  storm  of  wind  and  rain  we  acci- 
dentallv  went  into  tlie  butler's  pantry,  which  looked  towards  the  south- 
east, wliere  we  found  the  storm  abated,  and  the  view  from  the  win- 
dows perfectly  clear  and  free  from  wet;  but  on  returning  into  the 
other  room,  ilie  storm  appeared  as  violent  as  ever,  and  the  windows 
were  entirely  covered  with  drop**,  which  obstructed  all  view. 

On  consideruig  the  prevalence  of  south-west  winds,  it  was  dete^• 
mined  to  reverse  the  aspects  of  the  house  by  changing  the  uses  of  the 
room,  making  a  very  comfortable  house  of  one  which,  from  its  aspect 
only,  was  before  Ivardly  habitable ;  since  no  window,  nor  hardly  any 
brick  walls,  will  keep  out  the  w  et,  where  a  front  is  exposed  to  the 
south-west ;  for  this  reason,  it  has  been  found  necessary  in  many 
places,  as  at  Brighton,  &c.,  to  cover  the  walls  with  slates,  or  pendent 
tiles,  and  to  use  double  sashes  to  the  whidows  so  situated. 

If  we  had  only  one  front,  or  one  aspect  to  consider,  our  difficulty 
would  soon  vanisli ;  but  the  prevailing  partiality  for  variety  ot 
prospect  seems  to  require  that  in  every  direction  the  views  should 
oe  retained  ^  and  as  mk  opposite  walls  of  the  house  must  be  paraUdf. 
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of  chalk  thus  reoioTed  with  lOOlbs.  of  powderi  no  leu  than  1,748  toni.  In 
a  km  minutes  after  the  first  explosion,  the  signal  for  firing  was  again  given, 
and  the  second  masis  similarly  followed  the  first ;  thus  this  immense  work, 
which  if  ex('cutf*d  by  mannal  labour  only  would  be  very  costly,  is  now 
carried  on  at  a  comparatively  trifling  expense  both  of  time  and  money. 

The  double  or  parallel  tunnels  are  being  formed  by  first  drawing  a  beading 
six  feet  high  and  four  feet  wide,  the  top  of  each  heading  being  within  two  feet 
of  the  intended  roof  of  the  tunnel,  the  headings  are  worked  in  opposite 
directions  from  shafts  sunk  from  the  surface  above,  and  the  excaratod  chalk 
is  removed  by  Hide  beudings  or  driftways  at  right  angles  to  the  direction  of 
tlie  tunnel  and  leailing  to  the  face  of  the  cliff,  where  it  is  thrown  into  the 
sea ;  a  trainway  is  formed  along  these  drifts  having  an  inclination  of  I  in  30 ; 
tl>e  waggons  whfu  l<).ided  from  the  heading  arc  I'osily  pushed  by  one  man 
down  the  trainway  to  the  face  of  the  cliff,  he  teems  its  contents  into  the  sea, 
and  upon  such  an  inclination  is  easily  able  to  push  the  waggon  back  again 
into  the  a'orkings  for  another  load  ;  by  such  judicious  orrangi'ments  tho  cost 
of  the  eartliwork  of  the  tunnels  is  reduced  vrry  considerably,  compared 
with  that  of  similar  great  undertakings.  Upon  an  examination  of  these 
works  wo  could  not  but  uoUcc  the  precision  with  which  the  dirpction  of  the 
various  hf^ings  had  been  prescr\'ed  during  the  excavation,  for  we  could  not 
discern  the  least  deviation  trom  the  right  line  where  the  workings  met  from 
opposite  directions. 


REPORT  OF  THE  ENGINEER  TO  THE   DIRECTORS  OF  THE 
LONDON  AND  BRIGHTON  RAILWAY. 

Gbntlemen, — The-  state  and  condition  of  the  Works  up  to  the  present  time 
aiv  as  follows: — 

On  Contbact,  No.  1. — The  contractor  iias  completed  the  bridge  at  Combe 
Lane, and  has  cut  through  the  high  ground  in  the  late  Mr.  ChoUett's  land,  and 
formed  the  embankment  across  Birdhurst  Lodge,  and  cut  through  the  hill 
beyond,  and  built  a  bridge  over  the  lane  on  the  south  of  the  hill,  und  the 
embankment  is  carried  some  way  over  this  bridge. 

An  occupation  bridge  is  also  built,  and  the  road  formed  under  it.  The 
Works  here  arc  so  well  put  together,  that  the  temporary  rails  will  be  immedi- 
ately laid  down  for  half  a  mile,  and  then  the  long  embankments  will  be  more 
r^>idly  proceeded  witli. 

The  works  are  also  commenced  at  the  junction  with  tlie  Croydon  railway 
up  to  the  cross-roads  at  Cruydon  common,  and  the  contractor  has  laid  in  a 
large  supply  of  materials  for  the  remainder  of  the  bridges,  which  will  be  com- 
menced as  souu  as  the  weather  is  sufiiciuntly  settled.  There  are  at  present 
employe<l  on  this  contract  170  men  and  13  horses. 

Contracts,  Nos.  8  and  3,  are  let  to  one  contractor.  All  the  cuttings  but 
one  on  No.  3  contract  arc  in  active  execution :  the  Coulsdon-road  bridge,  and 
the  occupaticm  bridge  No.  5,  are  nearly  complete ;  the  approaches  will  be 
finished  in  a  few  days :  the  culverts  and  brickwork  are  all  in  progress,  and 
the  temporary  rails  will  in  a  short  time  b?  laid  upon  a  great  portion  of  the 
work. 

Considerable  progress  has  been  made  in  the  excavations  of  No.  3  contract, 
and  although  the  contractor  ought  to  hare  done  mori*  work  in  the  time,  yet  the 
want  of  lodging  and  accommodation  for  the  workmen  has  been  a  great  draw- 
back to  him,  but  as  buildings  are  now  erected  for  the  extra  accommodation 
of  alK>ve  eight  hundred  men.    I  shall  compel  him  to  use  his  utmost  exertions. 

There  are  at  present,  however,  employed  on  these  two  contracts  seven  huu- 
dreJ  and  fifty- four  men,  and  thirty- two  horses. 

Contract,  No. 4.— Merstiiam  Tinnel. — The  contractor  has  got  all  the 
shafts  but  one  sunk  to  the  bottom  of  the  Tunnel,  and  that  one  is  sunk  to  the 
level  of  the  top  of  the  Tunnel. 

The  driftway  between  the  shafts  is  in  progress,  that  between  the  trial  shaft 
at  the  north  end  of  the  Tunnel  and  the  first  working  shaft  is  completed,  as 
well  as  the  driftway  between  the  trial  shaft  at  the  south  end  of  the  Tunnel 
and  the  last  working  shaft.  Tills  Tunnel  is  perfectly  friM)  from  water,  and 
the  chalk  ^  exceedingly  hard  and  compact. 

There  are  at  work  on  this  contract  162  men  and  9  horses. 

The  extra  contract  at  Merstham  for  the  diversinns  of  Uie  turnpike  [road  is 
proceeding  In  a  satisfactory  manner,  although  the  contractor  was  at  first 
dcl^'ed  by  not  baring  possession  of  the  Merstham  tram-road. 

There  are  130  men  and  36  horses  at  work  on  these  roads. 

Contract,  No.  5. — The  contractors  have  been  at  work  little  more  than 
one  month,  and  they  liare  commenced  upon  cuttings  Nos.  1  and  3,  and  on 
the  side  cutting  for  the  large  embankment  on  Earl's  Wood  common.  The 
bridge  over  the  mill-stream  at  Merstham  is  nearly  completed,  and  they  are 
proceeding  in  a  very  satisfactory  manner.  I  am  informed  they  will  have 
poisesdon  of  some  land  they  require  for  temporary  purposes  in  about  a  week, 
when  they  will  be  enabled  to  midce  greater  progress. 

There  are  337  men  and  38  horses  at  work  upon  this  contract 

Contract,  No.  6. — The  contractors  have  been  at  work  on  this  contract 
about  one  month,  aud  as  they  have  only  possession  of  part  of  the  land,  are 
obliged  to  confine  their  operations  to  the  ride  cutting  on  the  Low  Lands  at 
Horley.    They  have  fenced  off  most  of  the  land  they  are  in  possession  of. 

There  are  at  work  on  this  contract  158  men  and  10  hones. 

Contract,  No.  7.— The  contractor  is  at  work  upon  the  cuttings  that  will 
reqaiR  the  longest  time  to  execute,  wad  is  going  on  in  a  very  aatislkctorf  man- 
ner. AboQt  three  miles  of  this  contract,  is  of  so  Ught  a  defciiptlon  of^  work, 
Ihat  it  ia  not  neoeuary  at  pxeaent  to  enter  upon  it» 

Thtn  are  at  woik  SSOmukVki  10  bones. 


Contract,  No.  8. — Balcombb  Tunnel. — ^Thers  are  five  woridng  diRilt  at 
this  Tunnel,  besides  two  trial  shafts  which  are  sunk  down  to  the  bottom  of  the 
Tunnel,  as  well  as  two  air  shafts :  one  working  shaft  is  f^flifK^^  Two  dheit 
are  sunk  down  within  five  yards  of  the  top  of  the  Tnnnel,  another 
14  yards,  and  the  third  within  30  yards,  and  they  are  all  proceediag 
and  day. 

The  wat<*r  here  has  been  found  in  greater  quantities  than  I  antieipAledy  I  have 
therefore  caused  an  adit  to  be  driven  np  from  the  Brook  Coarse,  abool  SSO 
yards  long,  which  is  finislied,  and  has  tapped  the  water  at  the  Icrel  of  Am 
bottom  of  the  Tunnel,  which  it  carries  clear  off  the  workings  at  fast  as  we 
get  them  op^'ued  out. 

The  driftway  at  the  south  end  of  thp  Tunnnl  has  been  completed  to  wttUia 
few  yards  of  tlie  first  working  shaft,  and  lays  the  work  dry  as  it  proeeeii. 
The  driftway  is  aUo  going  on  l>ctwe(*n  the  north  trial  shaft  and  the  iiOfftlMfR 
working  shaft.  The  total  length  of  driftway  at  present  complete  Is  380  3raii|s 
in  length.  When  (ho  driftway  is  finished  the  whole  of  the  water  will  run  off 
of  itself,  and  the  I'unnel  for  ever  afterwards  \h>  perfectly  dry. 

llie  contractor  has  at  present  33«>  men  and  15  horses  at  work  npon  ftb 
contracL 

Contracts,  Nos.  9,  10,  11,  and  13. — ^These  contracts  are  all  let,  aadtht 
contractors  are  actively  engaged  in  casting  up  brick  earth,  preparing  mmlniab 
and  getting  them  to  the  ground,  to  commence  the  weak  immejialely  fht 
weather  will  permit. 

Contract,  No.  13. — This  contract  was  entered  upon  last  Septwnber,  9mi 
the  contractor  has  pushed  on  the  work  with  spirit,  and  has  made  a  esR- 
siderable  a<ivanco  with  the  cuttings  and  embankments.  He  has  cowplslfi 
and  ballasted  half-a-mile  of  road,  ready  to  receive  the  permanent  rallsy  wMck 
are  in  course  of  delivery.  He  has  also  a  very  large  quantity  of  tempotery 
rails. 

The  contractor  has  300  men,  30  horses,  and  60  waggons  at  woric  on  Ail 
contract 

No.  14  Contract— Ciavton  Tunnel. — There  are  10  workfaag  abafls  si 
this  tunnel,  besides  a  trial  nhaft  at  each  end ;  fire  of  the  working  shafts  ai» 
complete,  four  are  sunk  to  the  top  of  the  tunnel,  and  the  remaining  one  ii 
within  about  18  yanls. 

In  sinking  the  Uial-shaft  at  the  north  end  of  tlie  tunnel,  an 
strata  was  found  cropping  up  to  the  north,  which  prevented  the  water 
off.  I  therefore  ordenxl  an  adit  to  be  driven  up  tnm  the  low  grooad  to  Ihi 
trial  shaft,  which  when  cut  through  the  impervious  strata  on  a  level  wtth  As 
bottom  of  the  tunnel,  will  let  off  the  whole  of  the  water,  and  no  moM  en  fai 
ftiture  accumulate. 

The  driftway  between  the  shafts  is  being  driven,  and  has  been  opened  est 
between  two  of  them.    Tlie  chalk  is  firm  and  hard. 

The  contractors  have  at  present  143  men  and  two  horses  at  watk  en  fUi 
contract 

The  Company  have  obtained  possession  of  lands  for  making  bricks  ttt  As 
Tunnels  and  od^er  works  at  convenient  situations,  and  brick  earth  ' 
cast  up,  and  early  in  tlie  spring  there  will  be  a  large  supply  ready  for 

Contracts,  Nos.    15,    16,  and  18. — These  contracts  extend 
south  end  of  the  Clayton  Tunnel  to  the  station  at  Brighton,  ae  weQ  aeflw 
station  itself,  and  are  all  now  advertised,  and  will  be  let  on  the  14Ui  of  Marcb 

Contract,  No.  17. — ^Tiie  Shore  ham  Branch. — The  contractor 
cecdod  much  to  my  satisfocUon.    Ho  has  got  most  of  the  bridgee  boUli 
cuttings  are  opened,  and  the  embankments  formed,  SJ  miles  of  road 
the  ballast  is  being  put  ui>on  it,  and  the  permanent  rails  will  be  llU  im 
immediat(4y. 

A  locomotive  engine  has  arrived  at  Shorcham,  which  will  be  at  wwk  ifM 
the  line  as  soon  as  tlio  rails  are  laid,  lids  will  materially  ezpedlle  te  inn* 
iug  of  the  embankments,  and  I  expect  this  contract  wlU  be  oiiiinikirf  ll 
September  next,  when  the  Shoreham  branch  will  be  opmed  to  Hie  fMtf 
which  will  be  of  great  advantage  in  conveying  materials  for  fhe 
The  contractor  has  at  present  2B0  men  and  40  horses  at  worir. 

A  large  supply  of  rails,  blocks,  sleepers  and  chairs  liave  arrivedi 
are  daily  expected. 

The  following  is  a  summary  of  the  number  of  men  and  horsee  eM|ilui^si 
on  the  whole  of  the  works  :^ 


No. 
On  Contract •       1     ••• 

Men. 

...     170     ... 
...    468    ... 
• ..    886    •• 
...     163     ... 
...     130     .. 
...    837     .. 
...     158     .. 
...    330     .. 
...    335     .. 
...    300     .. 
...     143     ... 
...     380     ... 

...     3809 

Hen 
....    U 

3     ... 

3  ... 

4  ... 

Turnpike-road  diversions  at  Merstham            . .  • 
On  Contract ■■      5    ... 

....    SI 
....     f 
....     f 
....    Si 
....    S8 

6  ... 

7  ... 

8  ... 

13  ... 

14  ... 
17     ... 

Total 

....    It 
....    IS 

....  u 
....  Si 

....    s 

....    41 

"5 

This  amount  is  exclusive  of  men  casting  and  preparing  brick 

The  works  now  let  and  in  operation  extend  over  a  distanoe  of  41^ 
and  are  to  be  finished  by  the  middle  of  August,  1840;  and  I  oannoA 
thia  Report  without  expresshig  my  satisAtction  at  the  rapid  — '^— 
worics.  I  am,  Oentlenien»  yoar  most  obedient 

LoikloD,  JMU 1%  1880.  JOHN  U. 
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THE  CIVTL  ENGINEER  AND  ARCHITECT'S  JOURNAL. 


It  may  be  observed  here,  that  much  that  is  alisurd  Itos  been  applied  to  the 
question  of  gauge]:  sonic  have  looke4^  for  advanto^s  so  great  as  would  have 
left  them  little  less  than  magical ;  they  seem  almost  to  have  expected  that  on 
suc/i  a  gauffr  the  carriages  would  run  of  themselves.  Others,  on  tlie  contrary, 
sieem  almost  to  have  expected  ihat  on  such  a  gauge  carriages  could  never  be 
made  to  run  at  all.  It  has  l>een  applauded  to  the  skies  as  being  wonderful ; 
it  has  been  decried,  and  cried  down,  as  being  little  less  than  nonsensical. 
Now,  it  is  neither  the  one  nor  the  other  of  these ;  it  is  simply  a  railroad  of 
greater  dimensions  than  those  hitherto  constructed,  and  the  only  question  is,  is 
such  an  increa^^  of  dimensions  judicious  or  notV  And  the  next  question  will 
be,  if  injudicious,  considering  the  amount  in  money  to  which  you  are  com- 
iiiittcd  to  it,  is  it  better  for  you  to  proceed  or  to  make  the  alteration  'i 

In  the  first  place  it  may  be  stated,  for  there  can  be  no  doubt  about  it,  that 
Just  as  good  a  road  can  be  made  7  feet  wide  as />  fe<'t  wide :  it  is  simply  a 
question  of  co<it.  There  are  some,  no  doubt,  who  have  connected  the  effect 
of  the  malformation  of  your  road  in  the  first  instance,  with  the  width  of  ways, 
but  of  course  erroneously  so. 

In  the  next  place,  in  determining  on  the  question  of  gauge,  it  should  l>e 
considered  quite  independently  of  anything  that  may  have  l>ecn  done  upon 
your  railway,  which  is  not  absolutely  consequent  on  the  increase  of  gauge ;  and 
I  shall  class  among  the  non-essentials  the  peculiar  mode  of  laying  with  piles, 
eneines  of  10  tons  weight,  and  tunnek  of  30  feet  diameter. 

It  may  be  premised  that  determining  the  question  of  gauge  in  this  country', 
isa  very  different  queMion  from  determining  it  with  regard  to  countries  where 
tlie  railway  system  is  scarcely  introduced.  In  England,  what  may  be  termed 
the  great  tnink,  connecting  the  nortli  with  the  south,  has  already  been  formed, 
or  is  in  progress.  Under  the  superintendence  of  men  who  were  earliest  con- 
nected with  the  Liverpool  and  Manchester  Railway,  and  with  railways  even 
prior  to  that,  it  hat  been  constructed  on  a  gauge  of  4  feet  8  J  inches.  They 
bad  more  experience  than  others  in  railway  matters ;  and  their  continuing  the 
same  dimensions  as  to  width  of  way  proves  .that  they  had  found  no  occasion 
for  altering  it.  Moreover,  it  is  indisputably  true,  Uiat  they  who  have  had  the 
most  experience,  and  who  have  been  brought  most  into  contact  with  the  work- 
ing of  railways,  see  the  least  occasion  for  an  alteration  as  to  width,  and  are  the 
most  satisfied  with  the  present  gauge. 

In  addition  to  this  main  tnuik,  another  line  crossing  it  right  angles,  and  of 
whidi  the  Liverpool  and  Manchester,  and  the  Leeds  and  Selby  Railways 
form  a  part,  and  which  will  connect  the  eastern  with  the  western  seas,  is 
already  constructed,  or  in  progress,  to  a  similar  gauge  :  and  other  lines  of 
graat  extent,  some  of  them  surrounding  and  piercing  into  the  district  into 
which  your  Railway  goes,  arc  also  formed,  or  are  rapidly  forming  to  the  4  feet 
H^  inch  gauge. 

And  it  will  not  be  too  much  perhaps  to  say,  that  three-fouiths  of  England 
is  already  Ijeing  traversed  by  railways  to  the  narrower  gauge. 

It  follows,  then,  that  any  company  deviating  from  this  gauge  will  be 
isolating  themselves  to  a  certain  extent ;  if  not  as  regards  their  main  line, 
yet  as  regards  their  branches ;  if  not  as  regards  their  direct  traffic,  yet  cer- 
tainly as  regards  their  collateral  traffic. 

But  In  the  present  early  stage  of  railway  traffic,  it  yet  remains  to  be  seen 
whether  or  not  it  may  not  become  a  great  evil,  for  a  main  line  to  be  thus 
isolated  and  rendered  impossible  of  connection  with  the  great  lines  in  its 
neighbourhood  ;  that  it  will  be  an  evil  in  this  sense  as  it  regards  the  branch 
lines,  there  can  be  little  doubt ;  for  they  or  some  of  them,  in  course  of  time, 
will  of  necessity  run  into  the  neighbourhood  of  other  lines  of  different  gauge ; 
but  with  these,  however  vital  thi:  connection  may  be,  all  connection  will  be 
impossible. 

In  this  point  of  view  only,  it  has  become  a  serious  matter  for  any  company 
in  this  country  to  make  their  line  to  differ  as  to  dimensions  from  the  majority 
of  lines  around  them.  It  is  to  a  certain  extent  as  if  a  canal  company  in  a 
country  of  canals  should  construct  a  new  navigation  so,  and  with  locks  of 
such  a  character,  as  would  totally  shutout  tlic  boats  of  all  the  canals  that  sur- 
rounded it. 

Still  it  is  possible  that  there  might  be,  coupled  with  the  deviation,  improve- 
ments of  such  a  nature  as  would  counterbalance  the  inconvenience,  as  would 
even  compensate  the  loss.  Tliey  might  consist  of  arrangements  that  would 
eflfect  affreal  anil  important  saving  in  time  awl  }nonei/,axid  in  abetter  conserva- 
tion of  the  property  to  be  conveyed .  and  it  will  be  necessary  to  enquire  if 
such  will  be  the  result  of  the  deviation  in  your  case  as  to  the  width  of  way. 

If  the  7  feet  gauge  is  to  effect  a  saving  in  money,  it  must  be  in  one  of  two 
ways ;  either  by  calling  for  less  capital  in  the  first  instance,  or  by  reducing 
the  cost  of  working  a&rwards.  The  first  of  these  it  cannot  do.  On  the 
contrary,  the  capital  will  l)e  increasd  certainly :  to  how  great  an  extent  it 
would  be  impossible  for  mc  without  more  time  for  calculation  to  say.  But 
contracting  the  dimensions  to  the  smallest  limit;  two  ways  of  7  feet  must  of 
necessity  require  a  greater  width  than  two  ways  of  4  feet  8^  inches.  I  sliould 
say,  to  mnke  a  line  equally  as  convenient,  this  increase  of  width  would 
amount  to  4  feel ;  for  the  width  between  the  ways  is  not  to  be  governed 
•ntirely  by  the  maximum  width  assigned  to  the  load.  A  certain  width  is 
found  convenient  for  repairs  and  other  purposes ;  and  too  great  a  proximity  of 
the  ways  is  dangerous ;  as  by  it  an  accident  occrrring  on  one  line  may  be 
productive  of  disastrous  consequences  on  the  other,  as  I  have  seen.  And  the 
width  outside  the  ways  will  also  be  nearly  a  fixed  quantity  whatever  be  the 
gauge;  for  a  certain  widih  is  requisite  for  safety,  and  for  allowing  proper 
consolidation  to  the  outer  rail  on  the  embankments,  and  to  give  room  for 
drainage  in  the  cuttings ;  and,  tiierefore,  the  width  of  the  road  generally,  to 
make  as  convenient  a  road,  would  have  to  be  increaied  by  the  extra  width 
given  to  the  ways.  And  betides  this  increase  of  general  dimensions  as  to  earth 
w9rk  tM  tody  the  locomotiTei  would  of  oeattnUj  have  to  be  hetTicr  (I  do 


not  say  to  an  equal  extent  to  those  you  now  have),  and  they  would  therefore 
be  more  costly  to  some  extent.  The  permanent  road  will  also  cost  more  of 
the  larger  dimensions  than  if  of  the  smaller ;  for  it  avails  nothing  to  com- 
pare a  light  rail  on  the  large  gauge,  with  a  heavier  rail  on  the  smaller  gauge ; 
such  comparisons  must  be  made  when  other  things  are  the  same,  or  they 
amount  to  nothing. 

If  then  the  capital  will  of  necessity  l>e  increased,  the  next  enquiry  Is,  will 
the  cost  of  working  be  diminished?  The  cost  of  working  will  depend  on 
the  first  cost  of  the  engines;  for  though,  in  the  first  instance,  they  maybe 
charged  to  capital,  afterwards  they  will  have  to  be  charged  to  carrent 
cxpences.  It  will  also  depend  on  the  repairs  of  the  engines,  the  consamptlon 
of  coke,  and  the  nuuntcnance  of  way ;  and  on  other  matters  which  ate  in 
nowise  connected  with  the  gauge. 

As  it  regards  the  cost  of  the  engines,  it  will  be  greater  on  the  wide  gauge; 
as  it  respects  the  repairs  of  the  engines,  should  it  prove  in  fiivour  of  the  wide 
gauge,  it  can  only  be  in  a  small  degree,  ^or  the  repairs  of  locomotives  oa 
lines  where  passengers  are  carried  at  great*elocitics,  have  been  found  to  be 
incurred  chiefly  on  the  wheels  and  axles,  tubes,  and  fire  boxes,  which  caaiwt 
be  affected  by  the  gauge,  excepting  that  if  the  wheels  and  axles  be  made 
larger,  the  repairs  will  be  increased.  And,  at  all  events,  the  common  repairs 
of  a  hirger  machine,  necessarily  so  in  consequence  of  the  larger  way,  but  not 
necessarily  so  in  consequence  of  any  greater  tmfflc,  it  is  probable,  will  oomi- 
terbalance  any  saving  that  might  be  dTccted  in  the  repairs  of  the  smaller 
gearing,  in  consequence  of  having  mom  room  to  arrange  it.  Beddes. 
a  great  portion  of  the  repairs  of  locomotives  is  not  for  common  wear 
and  tear,  but  is  on  account  of  accidents.  And  in  proportion  as  the  marhlne 
is  made  larger  and  more  expensive,  so  will  the  cost  of  repairs  conseqaeiitOD 
accidents  be  increased. 

The  maintenance  of  way  will  of  course  be  fuUtf  as  great  on  a  wider  way, 
and  with  heavier  engines,  as  on  a  narrower  way,  with  lighter  engines;  for 
perhaps  it  would  not  be  advancing  too  much  to  say,  that  the  engines  and 
tenders  do  more  harm  to  the  superstmclurc  of  railways  than  all  the  rat  of 
the  traffic  put  together;  excepting  perhaps  loads  of  long  timber. 

And  histly,  if  the  consumption  of  coke  is  to  be  reduced  on  the  wider  gange, 
it  can  only  be  by  the  friction  being  diminished,  or  by  what  has  been  called 
the  mechanical  advantage  of  large  wheels. 

It  would  have  been  highly  desirable,  if  before  using  this  as  an  aignment, 
the  Irish  commissioners  had  clearly  determined  that  there  was  an  advantage 
in  larger  wheels.  For  there  are  some  experiments  and  several  reamu  for 
doubting  that  any  such  advantage  will  be  derived  from  increasing  the  siae  of 
wheel.  As  it  regards  the  friction  of  attrition,  or  that  caused  by  the  ruhbhy 
of  the  axles,  it  may  be  supposed  to  remain  constant,  however  the  whed  be 
enkirged ;  if  it  be  allowed  that  with  an  enlarged  diameter  of  wheel,  and  espe- 
cially when  attached  to  a  longer  axle,  there  must  he  a  corresponding  cnhuge' 
ment  of  journal ;  and  in  practice  I  think  this  would  be  the  case.  And ii 
regards  the  friction  of  rolling,  it  is  not  likely  to  be  diminished  hy  inereasiiY 
the  size  of  the  wheel,  for  tlie  rolling  friction  on  rails  is  rmj  dHfticst 
fVom  the  rolling  friction  on  common  roads,  where  obstacles  ue  wnt 
with  that  have  to  be  surmounted  by  raising  the  vehicle  over  then. 
Small  wheels  on  tnmpike  ro:ids  have  been  found  to  create  madtk  moR 
resistance.  But  on  a  railway,  unless  the  wheels  be  very  small,  the  t>biladei 
to  motion  from  causes  of  this  nature  must  be  nearly  imperceptible.  And 
there  is  another  species  of  rolling  friction,  caused  by  the  grmdin^  of  the 
flanges  of  the  wheels  against  the  rails,  which  will  be  more  fi^lt  in  large  mhuk 
than  in  small  wheels,  and  especially  round  curves. 

But  to  arrive  at  something  more  definite  on  this  subject,  I  will  give  the  re- 
sult of  some  experiments  made  on  your  line  on  the  20th  September. 

A  large  train,  consisting  of  nine  carriages,  one  six-wheeled  waggon*  and 
eleven  trucks,  laden  with  iron  and  stone,  was  got  into  motion  up  aad  dova  a 
long  and  perfectly  straight  inclination  of  4  feet  per  mile.  Tlw 
was  first  made  upon  the  whole  train,  which  gave  a  result  of  6.2Slba^ 
friction. 

The  experiment  was  made  so  as  to  ascertain  the  friction  of  the  tmeks  and 
the  carriages  separately,  one  truck  only  being  left  attached  to  the  canriifBi; 
and  the  result  obtained  was  a  friction  of  6.51bs.  per  ton  for  the  tradu  end 
waggons,  which  weighed  together  79  tons  8  cwt. ;  and  a  friction  of  B.1  Sha 
per  ton  on  the  carriages  and  one  truck  alone,  which  weighed  in  the  aggri^gtte 
74  tons  1 2  cwt. 

On  the  26th  September  I  took  six  wagons  on  the  Mancliester  aad  Bollaa 
Railway,  each  laden  with  3^  tons  of  iron,  and  experimented  in  the  aanaesoy 
upon  them,  by  getting  them  into  motion,  and  noting  the  velocity  and  the 
distance  run,  from  which  the  friction  was  determined  to  be  6.31be.  per  ton. 
The  plane  on  which  this  experiment  was  made  was  terminated  at  each  end  by 
curves,  one  of  1 1 1  chains  radius,  the  other  of  67  chains  radius.  In  the  ex* 
periment  up  the  plane  the  distance  run  was  2950  feet,  the  wagons  haviif 
run  330  feet  into  the  curve  of  1 1 1  chains  radius  before  they  stoppied.  In  the 
experiment  down  the  plane  the  distance  run  was  3825  feet,  1980  feet  tf 
which  was  in  the  curve  of  72  chains  radius  in  which  the  wagons  alopped. 
The  same  train  of  six  wagons  was  then  brought  to  an  inclmaliOM  whcie 
gravity  alone  was  sufficient  to  get  it  into  motion.  This  portion  of  the  line  hnd 
previously  been  divided  by  stakes  into  lengths  of  100  feet,  and  the  ralli  oppo- 
site each  stake  accurately  levelled. 

Prom  the  starting  point  to  the  ninth  stake  the  line  was  straight,  bat  at  tUi 
point  a  curve  of  42  chains  radius  commenced,  and  extended  beyond  tlie  pob^ 
where  the  wagons  came  to  rest. 

The  result  of  this  experiment,  repeated  twloe|y/^ve  a  fri<i|ioD  of  ?.Snip. 

per  ton ;  but  it  should  also  be  observed  that/bedtes  paaiiag  fix  laOO  ici 

along  acimre  of  about  half  a  mile  xadhisi  the/^ladistvica  raa-bciiq^  ajbotf 
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2200  fecCf  the  train  had  to  pass  through  three  shunts  before  coming  to  rest, 
whkli  will  probably  account  for  the  friction  being  higher  than  in  the  previous 
expcrimmti. 

This  li&e,  as  well  as  tlie  Great  Western,  has  continuous  bearings  of  wood. 
Though  for  a  short  distance  in  the  curves  in  all  the  experiments  on  the  Man- 
cfacrter  and  Bolton  Railway,  the  motion  was  continued  on  continuous  bearings 
ofrtooe.  The  Manchester  and  Bolton  line  has  a  heavier  rail  of  (53Ibs.  per 
yard).  And  in  the  Great  Western  experiments,  three  of  the  caninges  and 
one  wagon  had  six  wheels  each,  which  have  rather  more  friction  than  those 
of  four  wheels ;  but  in  such  a  large  and  heavy  train,  no  great  difference  could 
be  cansed  by  this. 

The  whole  of  the  wheels  in  the  Great  Western  experiments  were  four  feet 
in  diameter,  the  journals  2  11-16  inches  in  diameter.  In  the  experiments  on 
the  Manchester  and  Bolton  Railway  the  wheels  were  of  three  feet  diameter, 
and  the  jooroala  of  two  inches  diameter ;  and  four  feet :  three  feet : :  2  11-16 
indhci  :  1  1-16  or  two  inches  nearly.  But  supposing  that  neither  the  fore- 
going experiments  nor  reasonings  are  to  be  decisive  as  to  the  mechanical 
adrantage  of  increasing  the  size  of  the  wheels,  and  I  do  not  mean  to  say  that 
they  are^  for  to  determine  the  question  clearly  the  experiments  should  perhaps 
he  made  on  the  same  road ;  yet  still  as  a  general  question  there  will  be  several 
diawhacks  on  the  theoretical  advantage  of  the  larger  wheel,  such  as  the 
greater  resistance  on  curves  with  the  wider  way ;  more  rubbing  of  the  flanges 
against  the  rails,  not  only  in  consequence  of  the  larger  wheel,  but  of  the  greater 
breadth  of  way ;  for  I  think  it  is  probable  that  friction  would  be  reduced  to  a 
mxnimmn  by  concentrating  the  whole  momentum  of  a  train  on  one  rail,  and 
that  fiiction  will  be  increased  in  some  degree,  as  the  distance  between  the 
wheels*  or  as  the  width  of  way  is  enlarged. 

The  neat  enquiry  respecting  the  gauge  is  as  to  the  matter  of  safely.  If  the 
gauge  ia  to  be  altered  on  this  account,  it  should  only  be  because  of  a  want 
of  safety  in  the  present  gauge.  If  A  be  safe,  there  cannot  be  the  smallest  ad- 
vantage in  making  B  safer. 

Now  the  question  is,  is  the  narrower  gauge  safe  ?  It  might  have  been  rea- 
soned a  priori  that  the  width  between  the  railway  wheels  being  equal  to  those 
of  turnpike- road  carriages;  and  from  the  very  great  weight  of  mllway  wheels 
and  the  under  carriages,  the  centre  of  gravity  being  in  all  cases  much  lower  on 
a  lailway  coach  than  on  a  stage  coach ;  and  the  railway  itself  being  infinitely 
more  miooth  and  perfect  than  the  common  road ;  that  though  the  velocities  arc 
much  greater,  yet  still  there  is  no  danger  of  overturning.  And  the  fact  is,  I  have 
never  heard  of  a  case  of  overturning,  or  of  any  accident  that  I  should  attribute 
to  the  narrowness  of  base,  occurring.  And  from  what  experience  I  have  had 
on  Railways^  I  believe  it  would  be  a  most  difficult  matter  to  overturn  the 
carriagea  upon  them,  with  the  present  gauge,  even  if  the  object  was  purposely 
to  do  iOy  and  an  experiment  diould  be  made  for  the  purpose.  But  having 
heard  b  urged  that  there  was  greater  safety  on  the  wider  base,  which  may  be 
giantedy  but  which  amounts  to  little  if  there  is  quite  enough  of  safety  on  the 
narrower  bate ;  and  being  unable  to  call  to  mind  a  single  instance  of  an  acci- 
dent or  of  an  overturning  in  consequence  of  a  narrower  base,  I  addressed  a 
letter  to  Mr.  Booth,  the  treasurer  of  tlie  Liverpool  and  Manchester  Railway, 
on  the  subject,  to  know  if  he  had  ever  known  an  accident  that  could  be  at- 
tributed to  the  narrowness  of  base;  I  also  wrote  a  similar  letter  to  Mr.  Smith, 
ciyineer  on  the  Leeds  and  Selby  Railway,  and  I  received  the  following  re- 
plies:— 

'*'  Liverpool  uud  Muuchestcr  Railwav, 

"  liiue  Street  Station,  '21  At  .Sept,  1838. 

**  Sib,— I  have  to  ackiiQwle<lge  the  favour  of  your  comumuicatiou  of  tlie  lOdi, 
rnqmring  whether  or  not,  iu  my  experience,  there  is  any  trunt  df  safety  in  the  preseut 
0sage,  4  ftetS)  inches  luCto  the  chance  of  uvertimiiug ;  and  also  if  I  have  known 
any  ease  ei  orcrtaming  in  couaoiineuce  of  narrotriiess  of  biuc,  or  are  aware  of  any 
■ccidsBtB  having  occumd,  whivh  I  would  ascribe  to  the  uarrowucss  uf  the  i  feet 
(^  IneliM,  baM. 

'*  la  r<fply,  I  beg  leave  to  iuform  roa  that  in  luy  opiuion  there  in  not  any  want  of 
■ably  in  the  4  tetlH^  inch  gauge,  and  1  aui  not  aware  of  oiiy  aceidt>iitii  Imxing 
oecomd,  which  I  should  ascribe  to  the  1  feet  8^  inch  gauge,  llie  only  case  of 
OTcrtandiig  which  I  recollect  occurred  soiue  yeurs  ago,  tihen,  owing  to  the  breaking 
of  an  axle,  the  engine  (which  had  only  four  wheels)  quitted  the  rail:*,  and  drew 
Mwral  of  the  carnages  over  the  cmbankuient,  near  Biirj-lane. 

**  Whether  in  such  a  csm  a  bniader  ba»e  would  have  prevented  the  carriages  ovcr- 

rah^,  I  win  not  pretcud  to  say ;  it  might  depend  ou  the  relative  height  of  the 

riiagaa  aad  other  drcunstances.  '*  I  am,  Sir,  Sec, 

(Signed)  "He.nbi  Bootu.* 

-John  Uawkkhaw,  £»q." 

"I-A'e«l»,21bt  Sent.  1838. 
*  Duk  Sxa,— In  reply  to  yours  of  the  10th  iiibt.,  we  have  liad  but  one  accident 
(dnriag  the  experience  of  fuitf  years)  that  wa&  not  occasioned  citlier  by  tongiien 
teiay  WTony  or  soma  obstacle  in  the  way  Tlie  one  excepted,  was  caused  by  tlie 
lapaiiaa  nming  some  wood  keepers  too  much  at  i»nce  on  a  new  made  embankment. 
1  do  not  oooatder  there  is  any  want  of  r«fety  iu  the  gauge,  (1  feet  8J  inclics)  nor  do 
I  hnair  of  any  accident  or  orcrtutuing  which  can  be  attributed  to  that  guuge. 

"  I  am,  dear  Sir.  vours,  Jkc, 

Gfo.  Smith,  R.K., 


"  John  Hawkshaw,  Esfi- 


(Signed) 


**  I^eds  and  Selby  Railnay." 


Bcsidea,  there  is  no  difficulty  in  lowering  the  centre  of  gravity  on  the  pre- 
M  gaogc  Tcry  considerably,  were  such  u  thing  desirable  or  called  for.  Fur 
bj  aaking  the  coaahes  omnibus  fashion,  the  passengers  in  each  coach  could 
te  mde  to  ait  n  Iboi  lower  than  at  present.  That  this  is  not  done  goes  a 
f^enl  way  tu  prove  that  it  is  unnecessary.  Or  by  keeping  the  centre  of 
gitvity  aalt ia,  it  b-qofte easy  and  practicable  with  (he  present  gauge  to  in- 
acanethe  riae  of  the  whcdi  ftom  three  f«et  to  three  feet  nix  inches,  or  larger, 
jfvjthiDVVMtobeggiaNbyit.  ^  ' 


Having  gone  into  the  question  of  gauge  abstractedly  from  what  has  been  done 
upon  your  line  in  connection  with  it,  and  debiting  the  system  of  a  7  feet  rail 
with  such  an  increase  of  cost  only  as  appears  to  me  to  be  absolutely  conse^ 
quent  on  its  adoption,  I  feel  compelled  to  come  to  the  conclusion,  that  there 
are  no  advantages  to  be  obtained  by  adopting  it,  at  all  commensurate  with 
the  evils  that  will  be  consequent  on  the  deviation ;  and  for  the  reasons  which 
follow,  it  is  not  desirable,  in  my  opinion,  to  piocced  with  it,  unless  you  were 
alre«idy  committed  to  it  in  a  pecuniary  sense,  to  an  amount  that  will  outweigh 
all  the  objections  to  it,  but  which  will  be  seen  hereader. 

The  additional  reasons  for  not  proceeding  with  it  arc  these ; — first,  consi- 
dering the  great  cost,  and  the  compamtively  small  profits  of  railway  lines 
generally  on  the  smallest  dimensions,  and  the  great  difficulty  there  is,  and  the 
corresponding  increase  of  outlay  that  is  incurred,  in  obtaining  curves  of  suffi- 
ciently large  radiHs  to  be  workable  at  the  present  narrower  gauge ;  I  cannot 
conceive  that  there  is  a  single  practical  man  in  England  who  could  recom- 
mend the  7  feet  gauge,  as  general  system  for  this  country. 

If  unfit  as  a  general  system  for  the  whole  country,  it  will  be  unfit  as  a  par- 
tial system  for  a  portion  of  it ;  unless  that  system  is  of  necessity  to  be  very 
much  confined  ;  its  ramifications  into  other  districts  impossible  from  natural 
barriers,  tvch  as  seas,  or  laVcs ;  and  the  nature  of  tlie  country,  such  as  to  un- 
dulations, that  the  cost  of  obtainiug  curves  of  larger  radius  will  be  trifling. 

Even  admitting  that  the  latter  condition  is  true  of  your  line,  and  that  m>m 
its  general  flatness  curves  can  easily  be  obtained  of  large  radius,  yet  this 
cannot  be  predicated  of  the  whole  of  the  branches  and  extensions  to  which 
you  will  have  to  look  for  collateral  and  extended  traffic.  And  even  if  it  could, 
still  the  system  is  unquestionably  more  expensive  to  some  degree,  and  thouglf 
you  with  your  large  traffic  might  not  be  totally  crushed  by  it,  it  has  yet  to  be 
seen  what  tlie  effect  will  be  on  the  smaller  and  less  favourable  lines ;  which, 
to  get  into  yours,  will  be  compelled  to  adopt  similar  dimensions,  and  involv- 
ing of  course  similar  exjienses.  At  the  same  time,  the  prosperity  of  your 
line  will  be  affected  in  no  small  degree  by  the  prosperity  of  the  tributaries  to 
it ;  and  in  fact,  a  probable  result  oP doing  things  on  such  a  great  scale  will 
be,  to  drive  traffic  which  otherwise  would  come  upon  you,  in  some  other  direc- 
tion. For  in  railway  lines  generally,  in  the  same  country,  there  will  come  to 
be  a  mutual  dependance  one  upon  another.  And  surely  it  must  be  rather  an 
untenable  doctrine  to  hold,  that  the  gauge  of  each  line  is  to  be  determined 
only  by  reference  to  its  curves  and  gradients,  for  by  such  a  rule  it  would 
follow  that  no  two  lines  could  be  alike. 

Finally,  it  may  be  said  of  railway  line::,  that  they  will  not  bear  any  addi- 
tional expense.  It  may  perhaps  be  said  of  every  railway  formed  in  thia 
kingdom,  that  if  the  company  had  to  begin  again,  their  object  would  be  to 
economise,  and  to  diminish  their  first  outlay,  not  to  incre:ise  it ;  or  if  there  be 
a  railway  company,  and  such  are  rare  coses,  that  has  already  devoted  its  atten- 
tion to  the  utmost  in  keeping  down  the  expenditure  in  the  first  instance— that 
railway  company  would  not  do  otherwire  if  it  had  to  begin  again  ;  and  that 
railway  company  will  fed  that  for  the  course  that  has  been  pursued,  there  is 
every  cause  for  congratulation. 

I  could  not  advise  you  to  take  the  London  and  Birmingham  as  your  model, 
and  feel  satisfied  if  you  exceed  them  as  to  cost  in  only  a  few  particulars  ; 
their  line  was  necessarily  through  a  country  very  different,  and  far  more  ex- 
pensive than  yours ;  and  their  line  is  in  a  position  in  which,  if  a  great  ez- 
?enditure  is  to  be  repaid  anywhere  in  this  country,  it  will  be  to  them'.  For 
cannot  conceive  that  your  line,  or  indeed  any  other  line  that  lam  acquainted 
with,  can  expect  an  equal  amount  of  thorough  traffic ;  for  into  their  line  a 
great  portion  of  the  north  of  England,  and  a  still  larger  ponion  of  Scotland^ 
besides  the  great  manufacturing  and  commercial  districts  of  Birmingham, 
Manchester,  and  Liverpool,  must  of  necessity  converge  before  arriving  at  the 
Metropolis. 

Still,  though  I  do  not  sec  that  the  aggregate  of  your  tralflc  can  ever  be  ex- 
pected to  equal  that  of  the  London  and  Birmingham ;  yet,  considering  the 
much  more  favourable  country  through  which  your  railway  passes,  and  that 
the  traffic  upon  it  will  be  unquestionably  very  large,  I  think  your  line  pre- 
sented equally  as  good  features  for  investment,  and  perhaps  may  do  so  still ; 
it  will  depend,  in  my  view,  upon  the  course  you  pursue. 

That  cuiuse,  as  far  as  my  opinion  goes,  is  not  to  go  forward  on  yuur  present 
system.  Knowing  that  railways  hitherto,  and  un  the  smaller  scale,  have  been 
found  greatly  expensive,  so  much  so  as  scarcely  in  any  case  to  leave  an  ample 
dividend,  when  the  great  risk  of  such  invcKtments  is  considered,  I  cannot 
advise  yuu  to  proceed  ou  a  plan  which,  iu  all  human  probability,  will  mate- 
rially dimiuish  tliat  dividend. 

It  cannot  be  necessary  for  the  attainment  of  t:afely,  when  in  the  present 
gauge  there  is  no  danger. 

It  cannot  be  required  for  the  attuinuient  of  high  velocities,  because  on  the 
narower  gauge  velocities  can  be  attained  with  perfect  safety,  greater  than 
could  be  maintaiued  by  any  railway  company  in  England  perhaps,  without 
absolute  ruin  to  themselves  in  a  pecuniary  sense. 

The  Liverpool  and  Manchester  Railway,  by  increasing  their  speed  from  20 
to  26  miles  per  hour,  have  increased  their  locomotive  expenses  about  Id  per 
cent.  Much  higher  velocities  tban  this  are  attained,  and  with  perfect  safety, 
on  the  narrower  gauge ;  but  there  is  no  company  that  could  bear  the  increased 
expense  of  maintaining  such  velocities  constantly,  or  if  there  be,  it  will  be 
fcund  to  be  that  company  which  bos  expended  the  least  in  the  first  instance. 
For  example :  tlie  Grand  Junction  would  feel  the  eflfects  of  increased  expen- 
diture to  maintain  a  very  high  velocity,  less  than  would  the  London  and  Bir- 
mirgham  ;  not  that  their  gradients  are  better,  they  at^  '«vi\^\V\^v.  '&t«v^>s 
because  their  first  outlay  i*  tiwlcVv  \ft^,  a.w^  >\\et^"cst^  ^^3««  ^xvw>3s^  ^-kv««*^ 
might  be  mucU  incua&ed,  axid%\:\\\\ca.N^a&\w^'t  ^^«N^Ti>\^A^>2«*^^ 

•  much  the  svne  loawu  \Sa%jL  *0^  fei  w^Vvd^^  ^www^v^  "^"X  ^os^'*  ^^  ^*^^ 


THE  CmL  ENGINEER  AND  ARCHITECTS  JOURNAL. 


li»Te  iiioiTn  iq  DO  oi  prr  ixn.)  a>a  inia.iirr  iij  wt  rpii:iii-c  panr  ly  ii,r  funic  i   M  OMBiBca  nim  ino  cxmiDg  raili  iml  cirrii|jCi>,  I  will  coniider  whit  u  Itia 

tnglHri  under  tin  Im  rircii«ii1iimr.\  and  co&H>|ucnll}'  aonc  whatever  for  liiing  pnetiul  working  of  an  incieucd  lucfal  cflect  of  31  per  cenu  b;  tfae  hk« 

it  U  8|  per  esnl.  e^inc,  i»  m  iniTHwd  rMutUK*  of  --ti  pn  cent,  with  tbe  ume  lotd.      Ac- 

4ttai^,tb«  aipctcciil.uredac«<ll4  3.8i>tr»tit.,  iaw  for  wreUtM  ««4iiig M tha tkv 9I tk« «t^, ii P«{q d, gf Uitn iKiBf  » fijwl Iludu4 «t 
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the  irgmiieiti  advtnced,  are  incorrect,  and  orore  nothing.  Another  oppor- 
Umitjr  will  probably  occur  of  entering  more  rally  into  the  real  merits  of  the 
qnostion,  and  for  thitt  I  shall  be  preoved. 

I  am,  gentlemen,  yoor  obedient  servant, 

(Signed)        I.  K.  BRUNEL. 
London,  Dtc.  \^h,  1838. 


REPORT  OF  NICHOLAS  WOOD,  ESQ. 

TO    THE    DIRECTORS    OF    THE    GREAT    WESTERN   RAILWAY. 

KiUingjvorth,  Dec,  IM,  1838. 

*  •  •  •  Your  instructions  were,  that  I  should  undertake  an 
eiamination  of  that  portion  of  the  Great  Western  Railway  now  completed, 
ind  investigate  the  result  of  the  whole  Rystem  which  has  been  adopted ;  and 
my  attention  is  particularly  directed  to  those  points  which  may  be  said  to  con- 
stitute the  peculiar  features  of  the  Great  Western  line,  as  contro&ted  with  those 
of  other  railways,  including  in  such  inquiries  the  construction  and  efficiency 
of  the  enginA,  as  well  as  every  matter  connected  with  the  locomotive  depart- 
ment of  the  company. 

The  Great  Western  Railway  differs  from  the  ordinary  railways,  in  the  width 
of  gauge  adopted,  in  the  construction  of  the  rails  employed  in  framing  the 
mad,  and  in  the  adoption  of  much  larger  driving  wheels  than  ordinary  in  the 
locomotive  engines. 

The  subjects  for  consideration  are  therefore  comprised  under  the  following 
heads  of  inquiry,  viz.,  the  width  of  gauge,  the  mode  of  constructing  the  road, 
and  the  efficiency,  power,  &c.,  of  the  locomotive  engines. 

The  increased  width  of  gauge  might  have  been  adopted,  and  engines  of  the 
Mme  description  as  those  used  on  other  railways  might  have  been  used,  and 
it  does  not  necessarily  imply  that  tlie  adopting  an  increased  width,  should 
render  necessary  the  particular  mode  of  construction  adopted  by  Mr.  Brunei, 
except  In  one  point  of  view  in  which  Mr.  Brunei  has  put  it,  viz. : — "  That  the 
increased  width  of  gauge  was  necessary  for  the  accomplishment  of  a  high 
rate  of  speed,  and  that  he  believes  continuous  timber  bearings  to  be  a  most 
essential  improvement  where  high  speeds  are  to  be  obtained."  Still,  as  the 
two  questbns  ore  in  some  degree  distinct,  we  shall  in  the  first  instance  con- 
sider them  separately,  and  shall  afterwards  consider  them  in  their  connexion 
with  each  other,  as  advanced  by  Mr.  Brunei ;  and  as  the  elucidation  of  these 
two  heads  of  inquiry,  includes  that  of  the  power  of  the  locomotive  engines, 
we  shall  not  in  this  place  make  their  consideration  a  distinct  question. 

In  order,  therefore,  to  bring  the  subject  clearly  before  you,  I  shall  first  of 
all  point  out  the  objedtf  so  far  as  I  can  learn  from  the  published  documents  of 
your  body,  and  from  the  reports  of  Mr.  Brunei,  which  have  been  expected  to 
be  lealiz^  by  these  departures  from  the  more  general  plan  of  constructing 
and  working  railways  ;  I  shall  then  state  some  of  the  most  prominent  objec- 
tions which  have  been  made  against  the  system,  after  which  I  shall  give,  in 
detail,  the  inquiries  and  experiments  which  appeared  to  me  necessary,  to 
ascertain  how  far  these  benefits  have  been,  or  appear  likely  to  be  realized,  and 
to  what  weight  the  objections  appear  to  be  entitled.  The  result  of  these  in- 
quiries and  experiments  will  be  next  considered,  and  with  these  materials,  in 
obedience  to  your  instructions,  the  system  of  construction  of  the  Great  Western 
Railway  win  be  contrasted  with  the  most  improved  railways  of  the  ordinary 
construction  and  width  of  gauge. 

Widih  of  Oauge. — ^The  width  between  the  rails  of  all  the  public  railways  in* 
England  is  four  feet  eight  and  a  half  inches,  the  width  of  the  Great  Western 
Rauwnj  is  seven  feet ;  the  difference  is  therefore  nearly  one  half  more,  or  two 
feet  three  and  a  half  inches.  From  the  documents  previously  alluded  to,  from 
a  careful  perusal  of  Mr.  Brunei's  reports,  and  from  personal  communications 
with  that  gentleman,  the  following  appear  to  have  been  the  prominent  advan- 
tages expected  to  be  derived  from  the  increased  width  of  gauge,  and  which 
induced  the  adoption  of  the  width  of  seven  feet. 

Attainment  of  a  high  rate  of  sp€ed.^On  this  point  Mr.  Brunei  remarks, 
**  with  the  capai)ility  of  carrying  tlic  line  upwards  of  fitly  miles  out  of  London, 
oo  almost  a  dead  level,  and  without  any  objectionable  curves,  and  having 
beyond  this,  and  for  the  whole  distance  to  Bristol,  excellent  gradients,  it  was 
tbooght  that  unusually  high  speed  might  easily  be  attained;  and  that  the  very 
large  extent  of  passenger  traffic,  which  such  a  line  would  certainly  command, 
would  ensure  a  return  for  any  advantages  which  could  be  offered  to  the  public, 
either  in  increased  speed  or  in  increased  accomiaodation.'*  For  Mr.  Brunei 
renuuks, ''  I  shall  not  attempt  to  aigue  with  those  who  consider  any  increase 
of  speed  unnecessary,  the  public  will  always  prefer  that  conveyance  which  is 
the  most  perfect,  and  speed  within  reasonable  limits  is  a  material  ingredient  in 
perfection  in  travelling,"  and  the  attainment  of  high  speed  appeared  to  involve 
he  question  of  the  width  of  gauge. 

Mr.  Brunei  also  considers,  "  that  it  would  not  have  been  embracing  all  the 
benefits  derivable  from  the  favourite  gradients  of  the  Great  Western  Railway, 
unlcu  a  more  extended  gauge  was  to  be  adopted,  for  if  carriages  and  engines 
of  .a  certain  weight  have  not  been  found  inconvenient  upon  one  railway, 
greater  weights  may  be  employed,  and  the  same  results  obtained  on  a  railway 
with  better  gradients  ;  and  to  adopt  a  gauge  of  the  same  number  of  inches  on 
tlie  Great  Western  Railway,  as  on  the  Grsnd  Junction  Railway  would,  in  fact, 
amoanC  practtcolly  to  the  use  of  a  difilerent  gauge  on  a  similar  railway,  for  the 
gLUgi  which  is  well  adapted  to  the  one  is  not  well  adapted  to  the  other." 

Meekankatadvamt(igeofincnatiH(flhe  DHimettrofthe  hTieels,  without  raiaing 
the  Bodies  tf  ike  Oimo^es.-- This  comprdiends  wliat  is  deemed  by  Mr. 
Bianel,  the  most  important  port  of  the  Advantage  of  an  enkuged  width  of 
gange,  viz.,  the  reduction  of  friction  by  tbe  increafcod  diameter  of  the  wherlF, 
wUie  «t  the  Hne  tims  by  b^ipg  coabtod  to  pbise  tb«  body  of  the  carriage 


within  the  wheels,  the  centre  of  gravity  of  the  carriage  ii  kept  low,  oad 
greater  stability  and  steadiness  of  motion  is  expected  to  be  attained.  Fom 
feet  wheels  have  been  put  upon  the  carriages  at  present  in  use  upon  Oc  line, 
but  Mr.  Brunei  sUtes  "  that  he  looks  forward  to  the  employment  of  wteeli  ef 
a  larg<?r  diameter;  and  that  be  has  been  influenced  to  a  considerable  extent,  in 
recommending  the  increased  widtli  of  gauge,  by  iu  capabilities  ofprospeOiTe 
improvements,  which  may  take  place  in  the  system  of  roiboods.  He  rtates^ 
"  that  though  there  are  some  causes  which  in  practice  slightly  influence  flke 
result,  yet  practically  the  resistance  from  friction  will  be  diminished  enctly 
in  the  same  ratio  tiiat  the  diameter  of  the  wheels  is  increased,"  and  "  coori- 
dering  that  the  gradient  of  four  feet  per  mile  only  presents  a  reifilanGe  of  !«■ 
than  two  pounds  per  ton,  and  that  the  friction  of  the  carriages  om  ordinary 
railways  amount  to  eight  or  nine  pounds  per  ton,  being  8-lOtha  of  the  entire 
resistance,  any  diminution  of  the  friction  operates  with  considerablv  more 
effiect  open  a  road  with  favourable,  than  one  with  more  unfkvonrabfa  gia- 
dienis;*'  and  he  further  says,  "  I  am  not  by  any  mams  at  present  prepared 
to  reconunend  any  particular  size  of  wheels,  or  even  any  incre.isc  of  the 
present  dimensions.  1  believe  tliey  will  be  materially  increased ;  but  my 
great  object  would  be  in  every  possible  way  to  render  each  part  capable  of 
improvement,  and  to  remove  what  appears  an  obstacle  to  any  great  piugiew 
In  such  a  very  important  point  as  the  diameter  of  the  wheels,  upon  which  the 
resistance  which  governs  ihe  cost  of  transport,  and  the  speed  that  may  be 
obtained  so  materially  depends.'* 

Admits  all  sorts  of  Carriages,  St  age- Coaches,  ^-c.  to  be  carried  wiihm  the 

wheels Presuming  that  the  adoption  of  wheels  of  a  larger  diameter  b  ffoond 

beneficial,  to  the  extent  expected  by  Mr.  Brunei,  it  became  neoessaiy  that  the 
carriages  to  be  conveyed  should  be  placed  upon  platforms  within  tlie  wheels, 
to  keep  them  as  low  as  possible,  which  could  not  be  done  with  carriages  on 
railways  of  the  ordinary  width,  a  wider  gauge  seemed  therefore  neeeaarr  for 

this  purpose. 

Increased  facililiesfor  the  adoption  of  larger  and  more  powerful  LocomoHot 
Engines,  fur  the  attainment  of  higher  rate  qf  s/htw/.— Much  stress  has  not  been 
laid  upon  this  by  Mr.  Brunei,  although  it  has  been  alleged  that  great  diflkeol- 
ties  exist  and  that  considerable  expense  is  incurred  by  being  obliged  to  con* 
press  the  machinery  into  so  small  a  space ;  and  consequently,  that  a  greater 
width  of  gauge  would  enable  the  manufacturer  to  moke  a  more  peifect 
machine,  and  by  having  more  space  for  the  machinery,  the  expeoK  of 
repairs  would  be  lessened. 

Increased  stability  to  the  Otrriages,  and  consequently  increeaed  steadimm  ef 
motion,  not  from  any  danger  to  be  apprehended,  by  the  centre  of  grarily  being 
higher  in  carriages  of  a  less  width  ;  but  that  higher  carriages  are  more  liable 
to  oscillate  upon  the  railway,  than  carriages  of  a  greater  width  and  hm 
height,  and  that  a  considerable  part  of  tbe  friction  is  occouoned  by  tte 
oscillation  of  the  carriages  throwing  the  flanches  of  the  wbeda  egahut 
the  rails. 

These  appear  to  be  the  more  prominent  advantages  set  forth  by  Mr. 
Brunei,  as  consequent  upon  the  adoption  of  an  increased  width  of  S*Qgv<  ' 
have  taken  the  extracts  from  the  report  to  the  Bristol  meeting,  in  pielueiiee 
to  quoting  from  Mr.  Brunei's  communications  to  the  directors,  inoimiicfa  as 
that  report  is  before  the  shareholders ;  and  also  in  that  report  Mr.  Bnud 
enters  somewhat  minutely  into  details  on  the  subject,  and  gives  in  a  onre 
determined  and  explicit  plan  the  substance  of  all  his  cdmmunicatione  to  tbe 
directors  on  tbe  subject.  It  would  have  increased  the  bulk  of  this  report 
unnecessarily  to  have  given  all  Mr.  Brunei's  reasons  fbr  the  adoption  of  (ha 
increased  width  set  forth  in  that  document,  and  this  is  also  mmeoettoiy,  as 
tbe  report  itself  is  before  the  shareholders  and  can  be  referred  to.  TbCR 
representations  and  recommendations  of  tlie  engineer,  appear  to  have  been 
the  principal  reasons  which  induced  tlie  adoption  of  an  increased  width  of 
railway,  as  stated  in  your  report  to  the  shareholders,  at  the  half-year^  meetiiig 
of  the  25th  of  August ,  1836. 

Tlie  objections  which  have  been  advanced  against  the  adoption  of  this 
departure  from  the  ordinary  width  of  lailways,  have  been  principally  the  Mr 
lowing,  viz. 

27ie  increased  cost  of  forming  Uie  road  track  of  the  Railway,  in  oonaeqnenoe 
of  a  greater  width  of  base  required  for  the  superstructure  of  the  railf,  and 
upper  works.  That  the  carriages  were  required  to  be  larger  and  heavier. 
That  the  increased  width  of  gauge  caused  additional  friction  in  passlog 
through  the  curves.  That  it  entailra  a  greater  espense  of  constmctingtbe 
engines  and  carriage,  increased  liability  to  the  breakage  of  axki»  ftc.  That  it 
prevented  a  junction  of  the  Great  Western  with  other  railways ;  and  above 
all,  that  there  were  no  advantages  gained,  commensurate  with  the  inercaied 
expenses  and  inconvenience  of  such  a  departure  and  disconnection  flrom  rail- 
ways of  the  ordinary  width,  and  several  other  objections  which  have  been 
urged  by  difi'ercnt  persons  against  the  s>'stem,  which  it  is  not  necewary  to 
enumerate. 

Previously  to  entering  upon  the  consideration  of  the  presumed  benefits  and 
objections  incidental  to  the  width  of  gauge,  it  will  be  advisable  to  bring 
before  you  tlie  second  part  of  the  system  of  Mr.  Brunei,  viz. :  the  mode  ^ 
constructing  the  railway,  and  in  doing  so  I  shall  pursue  the  same  plan  as  in 
the  cose  of  the  consideration  of  width  of  gauge ;  first  of  all  to  point  tbe  rea- 
sons which  seem  to  have  influenced  Mr.  Brunei  in  the  recommendation  of 
tliis  particular  plan,  and  the  improvements  over  other  plans  which  he  antici- 
pated fh>m  its  adoption ;  I  shall  then  briefly  state  some  of  the  ^irfocipal 
objections  which  have  been  urged  against  it ;  and  kistly,  detail  aiid  report  to 
you  the  mode  1  have  deemed  adviseable  to  investigate,  and  determine  all  these 
conflicting  questions,  and  then  give  the  concluskms,  whicb  appear  to  me  to 
result  from  the  enquiries  and  experiments  1  have  mode* 

QjHitru^im  </  iht  Soad,^lK  wiil  not  be  nccesaoiy  for  mc  19  cnler  ials  t 
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,  do  not  come  up  to  tlie  perTu 


of  (he  latter  engine 


Wc  iw  likewise  in  the  compariion  of  theie  p«rronnallc«i  ii  much  gretter 
Nniumplion  of  coke  per  ton  per  mile,  fay  the  engiun  on  the  Citftt  Wnl»ni 
Knilwny,  than  fay  the  eng-inei  on  the  London  and  BinniDghaui  Hailwty  ;  inil 
the  construction  or  (he  engines  being-  nearly  the  umr,  wc  coiueqiieDlIj  lind  > 
proponionale  quantity  of  utter,  or  qu;iiitity  aC  ^leani,  connunied.  II  ii 
Fiercely  necemry  to  say,  tliu  the  (juiinlily  of  water  u>ed,  or  weight  of  steam 
employed,  in  a  given  dl«tiuicp,  in  a  cortoet  test  of  the  power  expended  in  per- 
forming a  certain  (juanlily  of  work  un  llial  tiagc ;  wc  can,  (beiefure,  hexide:! 
knowing  the  relative  diinensioni  of  the  engine*,  apply  lliiit  as  a  letl  of  tlie 
power  tmployeJ  by  tlie  engine*  on  the  reipeclive  raiiwayi  in  Ihc  perfurmance 
of  a  Kimilnr  qiiintity  of  woik.  Adopting  Ihc  mode  of  etlimatisg'  the  reiaiive 
powers  of  llie  engines  by  a  well-known  rule,  viz.,  that  the  power  uf  evapora- 
tion by  the  nctiiiu  of  the  nidi:iiil  heat  of  llie  fire-hox,  is  lliree  limei  tliat  of  llie 
commnnicaliveiieatjpf  the  Inbei ;  Iherullaning  lalile  will  tlinw  tlii^  rehtttve 
powerii  of  Ibe  EeveiaiFuginei  on  which  experiments  have  been  made,  occnrding 
lo  Ihix  mode  of  ealculation.to  whicli  I  have  added  llu;  nvtiial  powort  eshil>iled 
by  (be  experimcnti,  as  iletermineil  by  (lie  quonlily  of  water  i-vnponleil  in(a 


raUway,  and  received  from  that  eenlleman  a  letter,  itiUnB  that  ha  had  Ul 
my  application  before  the  Board  of  Direcun,  and  that  tbay  bad  aidhniM.! 
him  to  uy  that  ilicy  had  much  pleanin.'  in  meeting  my  wiibM,  IcavinK  the 
airangomene  in  the  handi  of  tbnr  engineer,  Mr.  Locfco. 

On  applying- to   Mr.   Locke,  be  at  once  placed  ia  mf  handi  the  tenit  aid 

Kicului  of  ■  most  valiialile  let  orriperiTaenti,niade  on  the  Grand  JnaMiiM 
Iwnv,  anil  met  me  on  the  opot  to  arrango  about  any  other  ctpwimaMt 
whirh  1  might  think  advisable  to  make. 

The  following  are  the  experiments  mode  on  (he  Clraud  JnacliDii  Railway 
on  the  consumption  of  roke  of  llie  locomotive  tngiuei. 

Tliese  experimeiila  are  presented  for  a  diHerent  purpoo  than  the  preceding 
ones,  tlie  foimrr  gives  llie  consumption  of  coke  and  powen  of  Ihc  engine 
with  respect  to  speed,  from  tlie  time  of  starting  at  one  aid  of  ■  Aage  nntil 
they  arrived  nl  llieeiidof  that  stage,  or  titecontumptiun  andiateof  timTelUaf 
during  Ihc  time  of  peifunning  the  journey  alone.  1'be  experllttcnii  oa  Ika 
Grand  Junction  line  give* the  ronsumplion  of  coke,  from  the  li»e  oT  lifhliac 
the  fire  until  the  engine  Ik-u  <ini>.hed  the  juiimey,  including  all  lli«  wtito  at  ^ 
each  end;  or,  in  fact,  rlmwinj.;  what  is  equivalent  lo  the  conoimption  ialh* 
reguUr  working  ui  ihe  railway,  from  the  lime  the  fire  ii  lighted  uatUlhi 
engine  lias  tinisiied  the  day's  work. 

Table  VII.  is  the  mull  of  these  experimenit:— 

TABLE  VII. 


1    g 


We  lee  by  the  above  table,  tlie  comparative  amount  of  power  required  to 
perform  the  Mma  quantity  of  work  on  the  Great  Western,  and  on  the  London 
Bol  nirminghara  Railways  1  arising  partly  from  the  mui^h  crcaler  power  and 
weicbt  of  the  engines,  rompared  with  the  useful  load  on  llie  former  thin  on 
ihe  Tatter  railway,  and  partly,  as  will  hereafter  be  seen,  on  the  increased  reti»- 
tance  oflcreJ  by  the  raifs  and  rarrisgcs. 

On  cxaraiuiDg  the  acconuE  uf  the  eipeiimeali  on  the  Londoo  and  Birming- 
ham Rail  nay,  it  will  bo  seen  that,  although  the  mean  rate  of  ipecd  ia  33  milra 
an  hour,  occasionally  on  some  parts  of  Ihe  line  the  velocity  was  much  greater, 
the  maximum  being  40.9  miles  an  hour.  I  shall,  for  the  present,  defer  mak- 
ing iny  further  comparison  of  these  results,  and  shall  ddw  ofRir  to  your  nc'*  ~ 
tome  eiperimenti  made  uu  other  railways,  as  corroborative  of  the  above. 


Through  the  kindness  of  my  friend  Mr.  Booth,  b> 


e  Liverpool 


t  eipenmenta  on  tho  powers  of  the  engines  on  that 
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Having  been  inrormed,  that  toveral  experiments  bad  been  mada  on  the 
rand  Jnnctioa  Railway,  on  the  contumptum  of  coke,  and  some  portians  of 
at  Line  being  particularly  favoorabl*  with  respect  to  gnulient^  for  ex  peri - 


Grand 

le  being  particularly 
mcnts  on  tho  '~^'  ''  ■""" 
Chiimanaf 


The  experimenis  were  made  for  Ihe  porpoae  of  ascertaining  the  cc    . 
qualities  of  the  different  descriptions  of  coke,  and  were  conaeqnentlj  a 
with  the  grealert  care  hy  Mr.  Alcard.  (heresident  englnen-. 

For  the  piirpoee  of  comparing  this  result,  with  that  of  tlie  ccoannptira  ft 
coke  of  the  euVines  on  the  Ureat  Wewem  Railway,  I  b«Y«  m«k  out  Tkkk 
VIII.,  ftomdocumenlsfurrisliedmc  by  Mr.  Saunden.  ,   .    «_ 

We  see  therefore.  Hint  Ihese  italffloenls  conobortlte  the  nault  of  thcf» 
mer  experiments  made  in  a  different  manner,  and  show,  for  the  Ttmmm- 
vioualy  explained  a  o renter  expenditure  of  power,  or  coniumptlon  ofeek^ 
on  the  Great  Wesleni  Railway,  Uianonthe  Grand  Junction  Railwaj,  fer 
the  perfbrmnnce  of  llic  snme  quantity  of  work. 

Oa  a  careful  cansideratioo  of  the  data  (iimished  by  these  n  . 
conclnsions  which  appear  to  retult  fVom  ihera,  ai  rttardathe  11m  pi 
viL.  the  attainment  of  speed,  *c.,&c.,  appear  to  bens  followi:—  ^^ 

1st  That  the  extreme  rate  of  speed,  accomplished  on  Ihe  Great  Wartem 
Railway,  hat  been  4S  milci  an  hour,  with  the  North  Sut  eDgtne,  Mid  wHb 
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rail.  Tbe  f ombliied  KAaa  of  ftll  thna  effecl^  will  be,  a  oerUin  mmoiait  of 
deSeclioD  in  the  dlrecUon  o(  the  retnlUnt  of  tbe  terenl  fone>,  roDiMered  in 
•■onurctiiin  irlth  tbe  poiritlan  of  Ibe  bus  vhncon  tba  blocki  or  ilwpen  nlll- 
mitlrly  reat.  Tbe  dlrcctlan  of  the  conblned  vMirn  of  tbs  incumbent  ntgbt 
uponto  jluldinR  *  bur,  and  l)ftb1«  to  h«  •Oerted  bj  lo  maiiT  rlreninitaiicci ; 
masl,  it  miT  bo  siipposeJ,  viry  In  abiuiM  CTprj'€»ae,md,thprefnre,  no  InMm- 
nicnlcouldbeup1acedMtolii<iinlr  thoTi'iiiltuiteflfctof  thPMTutoiiiiniatloDi. 

The  only  made  of  dctennbiinff  tfaii  ■ppeatnl  to  br,  thR  appDcKllon  of  an 
initniinrol  (o  meamre  tbe  eninit  of  hoiinnitBl  drflectjon,  in  uidillon  to  that 
□r  the  Tpitieal  deflrcHon,  vhcii  it  irill  at  once  be  •een  Ibal  the  two  motiona 
fonid  he  resolved  into  their  reiultant. 

In  a  practical  point  of  Tieir,  Independently  of  being  able  to  resoire  liie  two 
motion!  iiiln  one,  It  appeared  dirirable  to  kcnw  (lie  amount  ot  boriionlal,  or 
lateral  deflrclion,  ai  veil  a>  that  nfYertlral;  a  particular  plan  of  conMniedon 
of  railiray  miiibt  exhibit  Tarj  perfeel  rriiult*,  aareganledtheamonntof  reitical 
deflection,  and  yet  be  Tfr^-  inferior,  a*  rt'Hanlnl  tbe  lateral  motion,  orboiiion- 
tal  deflection,  and  Tice  vena;  the  invettl|ntion  ronld  not,  therefore,  be  com - 
jdeto  irilhout  haring  developed  the  erlenl  of  earb  depcriptian  of  mnllon. 

Tlie  mode  of  conductiiiK  tbe  experiments  van  aa  followa :— 

These  initnimcnla  were  fini  ofall  applied  to  the  rails  of  the  Great  Wetlein 
Kalliray,  one  InBtramcnt  being  plaeed  oppinuli:  a  single  transom,  anotlier  in- 
tlrumenl  oppoBite  a  double  transom,  and  the  third  midway  between  the 
trassoms.  Tbe  traloi  were  then  nin  along  the  rails,  bI  first  with  a  slow  mo- 
tion and  diagrama  taken,  the  moliim  was  grailnally  increased,  and  dIafinmB 
were  again  ttJien ;  seTend  diagrams  were  tbns  taken  at  diflbrent  parts  of  the 
line,  with  the  rails  in  their  working  state.  Tlie  piles  were  then  detached  lYom 
tbo  tiansoma,  by  withdrawing  the  bolts,  and  diagrams  taken  In  tlK  same 
manner ;  next,  the  transoms  were  cut  asunder,  thereby  allowing  the  longita- 
(lloal  limbera  to  art  independent  of  any  support  from  the  transomi  or  piles; 
and  in  soma  experiments,  after  the  transoms  wer*  detached  from  the  pile*, 
they  were  cat  asnnder  between  the  two  lines  of  way,  when  they  acted  as  cross 
■leepen  between  tbe  Umben  wltbout  piles,  diagrams  being  taken  in  all  these 

Tbe  Instrument*  were  not,  however,  always  plaeed  in  the  position*  abore 
staled,  Ihcy  were  varied,  both  as  regarded  the  places  wbeie  jMnli  of  (he  iron 
rails  occnried,  and  also  with  respect  to  the  loinla  of  tbe  limbers,  as  repiarded 
their  position  with  tbe  Jcdnt  of  tbe  rails.  The  eiperiments  were  likewise 
made  on  embankment*  and  in  CDttlnga ;  and  also  on  the  longitudinal  timber* 
where  uo  piles  extsted. 

Il  was  also  foond  to  be  desirable  to  ascertain  if  any  mnllon  of  the  rail  upon 
the  timbera  existed,  and  consequently  dlsgrem*  were  taken  by  applying  the 
instramoils  succeiuvely  to  the  rail,  and  to  Ibe  timber*. 

Tho  next  set  of  eiparimenta  were  made  upon  the  London  and  Blmhigham 
Railyway,  two  of  tba  Instruments  were  bers  placed  aa  near  tbe  chair*  or  points 
of  nipport  a*  possible,  and  the  otber  midway  between  them.  Diagrams  were 
taken  on  501b.  and  S21b.  rails  leapectlvely  ;'bnt  the  vertical  deflecUon  only, 
waa  taken  on  this  railway,  and  on  stone  blocks. 

Experiment*  were  likewise  made  with  the  same  inslnimcnts,  on  tbe  Llvei- 
pDol  and  Hancfaealer  Railway,  of  both  horiionta]  and  vertical  deflection,  on 
fiUlb.  rails  with  four  biel  bearings,  and  761b.  rails  with  five  feel  bearings. 

A  more  extended  coarsa  of  uxperimenls  were  made  on  the  Grand  Junction 
Il^lvay  ;  on  this  line  all  the  rails  are  of  one  weight  and  section,  but  they  are 
placed  in  some  pari*  of  the  road  on  stone  blocks,  on  other  part*  of  the  line  on 
croH  wooden  sleepers,  and  upon  the  Dntton  Viaduct  on  longltndinal  limbers. 
]>iaKrams  were  taken  at  varying  rates  of  speed,  of  both  horixontal  and  vertical 
dedcclion  of  rails  supported  by  stone  blocks,  wooden  eros*  sleepers,  and  lon- 
giludinal  limber  l>earingB  rospecdvely  :  tbe  Instnimcnta  were  then  applied  lo 
the  ehairs,  and  diagrams  of  Ibe  deflections  of  tlu«  lakm,  and  lastly,  tbey 
were  applied  to  the  blocks,  ilsepen,  and  timbers  respectively,  and  dia^tram* 
taken  of  the  deprenion  produced  by  Ibe  passage  of  tbo  trains' on  these  different 
deseHpliou  of  bearings. 

'I'iu,  next  railway  on  which  experiments  were  made,  was  Ibe  Manchester, 
Bolton,  and  Bury;  Ibis  railway  is  conntmcted  partly  of  conlinoou*  stone 
blocks,  but  moally  of  contiunous  timber  bearings,  with  cros*  timber  ties,  or 
ttaosums,  and  without  piles.  It  became,  therefore,  an  ot^t  of  great  intemi 
to  abceudin  the  comparalive  eflect  upon  the  road  by  the  passage  of  tbe  trains, 
over  cimtinnous  bearings  on  lUs  lin*  without  piles,  and  on  the  Great  Western 
Railway  wllh  piles.  Experiment*  wen  tberefore  made.  In  every  renpect  tbe 
sameaithoM  on  tbe  Gr>:at  Western  Satlwsy,  tbe  instruments  being  applied 
successively  to  tbe  r^ls  and  flmben.  Upon  ihe  atone  bearings  inatlng  upon 
roaaoory  Ihere  was  in  fact  no  deprcsdon  or  vieldlng  whatever,  and  therefore 
tbesa  diagrams,  though  taken,  are  not  given  in  tbe  book. 

Tbe  followiug  tables  will  shew  the  vertical  and  hoiliontal  defledion  of  Ibe 
rait*  and  timbms  in  the  several  varietlea  of  application  of  tbe  instrameni*,  on 
the  Great  Wsslein  and  other  railways  in  parts  of  an  inub  : — 
TABLE  X. 

CBEIT  WBinilH   BAILWAY. 
BKgine.  Coachtt. 

Lettrat.    rrrlient,    Laltral.    Ynlkal. 
■0102        ■OWl        -0083        -0687 


■1477 


■1663  -0293 

■0102  1874  'rawi 

■0013  1116  -0030  -0837 

■0136  ■OSM  -0111  -0616 

■0130  ■«W7  ■0112  -OCM 

■00<2  -la  17  -0039  ■0B62 

0008  -OfllB  •OMI  ^3379 

-W«  '     1188  OOK  -0074 


:sFu»CT. 


affUedtth 
Slngb  inuuoml 
Midway  ^ 

Double  transom  \ 
Singlti  transom  a 
Midway  t  FiLEi  I'ti. 

Doable  Iratunm  3 
Single  transom  2 
Midway  >  TbamsoM  Cct. 

PeBUetnstnn) 


MOi.  FiiA-MJM  Hatb^  3  fte(  tMnn^  M  Weob. 

InilnimailaFpliJielktjeaUat 

angle  Chair.  Midwnjr.  Jiriiit  CInlr. 

Engine.    Coaches.    BDgine.    Coachn,     Eng;lne.    Cr«dN 

Vertieat.  •OUS         -01 33  ■0592  ■03BS         -0638  -OfM 

OOlfa*.  Rail*,  3-75  bMrtep  on  Block*. 

ditto  -042!        ■0366        1>ea3        -0344        -0373        -0273 

TABLE  Xll. 

LIVntFOOt    SNU   HanCHESTSB   BAILW4T. 

Oili*.  ParalM  Saiit,  and  3  fitt  btaringi  «n  £bflt. 

ZnilrMNMitl*  vfiii  te  BMtlt  tt 

SiogleCbair.  Midway.  Jgfat  Cbair. 

EngiiM.    Goacbe*.    EngiM-    Coaches.    Eogiae.    Coadi 

Vertical.  -0676         -0501  -0743         '0415         -0446  ■014V 

ditto  ^0210        ■0187  

TABLE  XIU. 

HAHCHimM   AHB  BOUTOH  MILWAV. 

InMnaunf  tppHal  to  Tlhiier  irl 

Tranione.  Midway  Jtrint  Hidway. 

BngitM.    Coaches.     Engine.    Coadies.     Engine.    Coaehi 

Vertical.  -OOBO  ■0630         -06911         .0440         -0661  ■0641 

InltiamtlUi  applM  lo  Sai/t. 

ditto  -1007        -0661        -06B7        ■OSSl        •1310        *I004 

TABLE  XIV. 


Raibi 


■0213 

■0641 

■0122 

■0150 

■1366 

■0096 

■0226 

■1307 
■2161 

■0144 

■oaoo 

■0283 

■0135 

•0112 

■1095 

•0070 

■0053 

■0223 

•0125 

■0821 

■0080 

■0247 

•1105 

■0170 

■03.M 

■0272 

-uaM7 

■DB08 

■02B5 

■0139 

-0574 

■0000 

JtaiU  iifSSIbt.  Jour  ftet  tatrinji. 
Engine.  Coaches.  Instniment 

Lateral.  Vertical.  Lateral.  Vertical.        applied  to 
0111       -0478      -0078      -0259    Sin gi*  chair 

-0344    Midway  )  MOMIW 

•0906    SlDglc  OuUr  )  B^i.„< 

•0655    Midway  f     aS!!; 

•1327    Joint  Cb»ir  J      "'**'' 

■0140    Chairs  on  Uocks  j 

■0717    Ch»lra  on  Sketien.        >' 
■0174    Blocks  ) 

■051 1     Sleepers  . 

•0688    Rails  mldwayftoiB  OmIt)  DbUm' 

Rail*  Bt  Joint  Chair         I      duet  a 

■0570    Cbaiis  f  longXai 

-0633    Timbers  at  Chain  1      Tinbt 

■0484    Ditto  Midway  ' 

On  an  aitentive  sxaminalJon  of  the  resnlta  of  then  cxpcrimcBU,  ■ 
bibited  by  Ibe  preceding  tables,  but  more  parCieulatly  on  Mianlnia 
djngrams  thenuelTes,  and  tbe  measurement  of  eadi.  it  vUl  bt  Mcn  tbM  I 
blocks  (eicept  in  lotM  caie*  where  they  were  not  proparlr  Mated),  s 
decidtdly  Uie  finnest,  and  most  nnyielding  base ;  that  there  ia  dm  nnd 
ferenoe  in  the  flrmnea*  of  base  between  crootimbet  bcaTill9^•nd«a■ti■ 
timber  bevinga  without  piles,  as  exhibited  on  the  Grand  JunctioB, 
Manehester,  BoHon  and  Bnrjr  Railways ;  bnt  that  there  la  a  gn^Wt  «• 
in  Ibe  remits  of  the  difibreitt  exprriment*  in  erois  sleepers  than  Id  cmtta 

It  will  likewise  be  seen,  that  on  isolated  supports  there i*  agreatarkv 
of  deflection  shown  in  the  rails  than  in  Ihe  chain;  and  still  Icaa  deflcctl 
the  blocks  and  wooden  sleepers  than  either  tbe  chairs  or  rails.  Tii 
ferenee  from  this  is,  Ibat  the  raib  in  these  case*  vera  not  fcal;  flxed  i 
to  thecbaira;  and  also  Itiat  tbe  chair*  were  not  ImmovMMy  aceurvdl 
blocks  and  sleepers;  and  as  the  experiments  eompretaend a grent  maoy  i 
it  may  be  presumed  thai  tucb  is  the  case  generally  on  isolated  bcariop. 

On  tbe  MancbeiCer  and  Bollon  Railway,  ttM  joints  of  the  raib  real  a 
clialis,  the  rails  being  on  dther  part*  of  their  length  Bxed  to  tbe  tl 
besrings  with  iron  clamps ;  here  also  we  Sod  a  conslilerable  7leldiiig  a 
railsupon  the  timbers,  the  latieribowing  lesadeOecti^  than  when  tb 
slTtimenl*  were  applied  to  the  rail*. 

The  esperimeat*  on  Ihe  Great  Wcsten  Hallw^,  shew  in  tbo  ta 
Irs*  difference  of  deflection  between  Ibe  rails  and  tbe  timber*,  tba* 
of  the  nnde*  of  fastening  either  on  isolated  supports  or  on  tbe  cobUb 
bearing*  of  the  Manohe*ter  and  BoHon  Rdlway ;  and  hniM  wa 
conclude,  that  tbe  mode  of  failtning  the  nUb  lo  the  timben  on 
nilwar  iy  socw*,  efiects  a  Inner  jonctiaB  tbtn  any  of  (h«  Other  n 
of  (kitenioB-  On  examining  the  table  II  will  b«  eten  that  Mtwitfaa 
inf  the  wMstancc  af  the  plica,  the  diiKTMm  Aow  a  grMIci  Mnew 
deflection  of  Un  Umber  bearings  oftho  Great  WetMm  BaUway  thaa  tba ' 
blooks,  and  qvia  as  mnob  aa  the  continiioil*  beariDgs  wilbout  pllsa  ;  tba 
neas  of  baae  as  shown  by  these  ■zperiments,  la,  tfaersfote,  Icsa  than  wilb  i 
blocks,  and  not  greMer  than  wUh  coitlDnau*  hearingB,  wiihD«t  piles,  bml 
than  cross  Isolated  ttMber  beaitngs.  It  most,  however,  be  remaibed,  Ibat 
tables  show  thedeflectiuD  on  the  Great  Western  Railway,  wllh  fiibIim* 
canhva  Bodi  baavkr  Oian  Ihoaa  luid  bi  labhia  Ibe  diOertten  en  Iba' 
raOitaTt  of  tbe  oHiauj  wldlb  i  aod  aldnn^  Oay  exblMI  tba  vam^m 
MnnoM  |iroawMlb7  the  puMgc  of  ttw  tnibi,  K«iilb|  la  Ibe  iMft 
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to  YAar  notice ;  at  the  Mime  time,  I  l)eg  to  add,  that  I  hare  in  the  fthort 
period  allowed  to  mo,  availed  inyHelf  of  e very  fact  or  diJtoovery  of  a  practical 
nature,  which  appealed  to  me  to  bear  upon  the  question,  or  to  be  in  any  way 
conducive  towards  your  interests.  I  have,  in  the  appendix,  giren  in  detail 
all  the  experiments  Vhioh  I  thought  would  be  of  any  utility,  and  ih>m  which, 
at  any  subsequent  period,  the  valuable  information  containtil  therein  may  be 
extracted  and  investigated ;  and  it  occurred  to  me  to  be  ver^-  important  that 
these  documents  should  be  given  in  sucJi  a  manner  and  in  such  detail,  that  it 
should  1>e  in  tlie  puwiT  of  yourselves  or  yonr  engineer  at  any  time,  to  exa- 
mine into  and  compare  the  conclusions  which  I  have  arrived  at,  and  which 
appear  to  me  to  result  from  these  experiments,  ftilh  tlie  experiments  and 
investigations  themselves. 

mttik  of  Gauge. — Pursuing  the  same  arrangement  as  set  out  with  in  tiie 
first  part  of  this  report,  I  shall  n(»w  consider  in  what  manner,  and  to  what 
extent,  the  results  of  these  investigations  and  experiments  bear  npon  the  rea- 
sons which  induced  the  adoption  of  the  increaj;ed  width  of  gauge,  and  the 
particular  constniction  of  the  Oreat  Western  Railway. 

The  first  is  the  attainment  of  a  high  rate  of  speed.  The  experiments  on  the 
power  of  the  locomotive  engines  show,  that  the  engines  at  present  employe<l 
on  the  London  and  Birmingham  Railway  accomplish  an  average  rate  of 
speetl  of  33  miles  an  hour,  with  weights  equal  to  that  of  a  first-class  train, 
(Table  III.);  but  that  engines  in  the  proportion  of  203:  lG.i,  more  power- 
ful than  these,  are  in  existence  on  the  same  width  of  railway.  The 
less  powerful  engines  accomplish  a  rate  of  speed  within  three  miles  an  hour 
of  the  most  powerful  engines  on  the  Oreat  Western  Railway,  (Table  V.); 
and,  therefore,  the  presumption  is,  that  if  the  more  powerful  engines  on  the 
ordinary  railways  had  been  tried,  they  would  have  accomplished  a  higher 
average  rate  of  speed  than  the  most  powerful  engines  on  the  Great  Western 
Railway,  the  effective  power  apparenUy  yielded  by  the  former  being  much 
greater  than  the  latter.  But  we  now  find  that  a  cause  exists  which  perfectly 
aceounts  for  this  comparative  diminution  of  effect,  and  that  it  is,  in  fact,  if  not 
almost  entirely,  attributable  to  the  greater  atmospheric  frontage  of  the  Great 
Western  Railway  carriages,  than  those  upon  the  London  and  Birmingham 
Ritilway,  and  the  powerful  effect  which  the  atmosphere  has  upon  the  resistance 
to  be  overcome. 

The  experiments  on  atmospheric  resistance  being  as  yet  confined  to  the 
carriers  of  the  narrow  gauge,  we  cannot  satisfactorily  determine  what  the 
precise  increase  of  resistance  will  be  by  an  enlarged  firontage ;  the  carriages 
of  Uie  Great  West<>m  Railway  are  10  feet  high  Arom  the  rails,  and  9  feet 
wide  =  90  square  feet,  whereas  the  London  and  Birmingham  Railway  car- 
riages are  only  9  feet  high  and  &}  feet  wide =60  square  feet;  but  an  open 
space  exists  below  the  wheels,  which  is  only  partly  filled  up  by  the  fire-box 
of  the  engine ;  taking,  in  each  case,  a  foot  fh>m  the  rails  to  be  clear  space, 
the  relative  area  of  frontage  will  be  81  :  53.  Every  circumstance  being  the 
same,  we  may  suppose  that  the  atmospheric  resistance  will  be  as  the  area  of 
frontage,  but  tl«e  figure  of  the  engine  preceding  the  carriages,  the  comparative 
length  of  the  train,  and  several  other  circumstances,  may  affect  the  result ; 
and,  therefon.%  until  the  question  has  been  satisfactorily  determined  by  ex- 
periment, no  comparative  standard  can  be  assigned  of  the  relative  amount  of 
atmospheric  resistance  to  trains  of  different  areas  of  frontage. 

For  these  reasons,  therefore,  I  shall  not  go  into  an  analysis  of  the  pre- 
sumed resistance  of  the  Great  Western  trains,  as  compared  with  those  of  the 
London  and  Birmingham  Railway ;  for  the  same  reasons,  likewise,  it  will  at 
once  appear  to  be  impracticable,  wiUi  the  data  we  are  at  present  in  posses- 
sion of,  to  determine  with  any  degree  of  accuracy  the  comparative  advantage 
of  large  and  smaller  driving*  wheels  to  the  engines; — the  incontrovertible 
conclusion,  that  a  very  large  proportion  indeed  of  the  resistance  of  railway 
trains  is  attributable  to  atmospherical  resistance,  is  quite  sufiicieiH  to  account 
for  all  the  differences  of  results  between  the  engines  on  the  two  descriptions 
ofnulways;  but  to  what  extent,  and  what  portion  is  attributable  to  atmos- 
pherical resistance,  what  part  to  the  engines,  and  what  portion  to  the  car- 
riages, varying  as  both  engines  and  carriages  do,  in  the  diameter  of  their 
wheels,  cannot  be  conclusively  determined  at  present. 

Then*  /  vi  be  little  doubt  that  the  atmospherical  resistance  varies  at  least  in 
the  ratio  vf  the  square  of  the  velocity;  considering,  therefore,  this  rapid 
increase  of  resistance,  it  appears  to  me,  that  no  other  conclusion  can  result 
A'om  these  experiments,  than  that  it  is  not  advisable  to  attempt  an  extreme 
late  of  speed,  and  that  35  miles  an  hour,  with  the  existing  engine  powers,  may 
be  considere<l  as  tiie  limit  of  practical  speed  for  passenger  trains;  combining 
economy  with  regularity  of  transit,  and  giving  due  weight  to  the  necessity  of 
accommodating  Uie  public,  as  regards  celerity  of  travelling,  to  the  utmost 
practicable  extent. 

If  such  a  conclusion  is  warranted  by  these  investigations  and  experiments, 
then  it  results  that  it  is  not  necessary  for  the  attainment  of  inch  a  rate  of 
speed,  that  the  gauge  should  be  seven  feet. 

The  next  proposition  is  the  mechanical  advantage  of  increasing  the  diame- 
ter of  the  wheels,  without  raising  the  bodies  of  the  carriages.  We  see  that 
there  is  a  diminution  of  friction  by  the  increase  of  the  diameter  of  the  wheels, 
but  it  is  doubtful  to  what  extent  this  is  modified  by  elevating  the  bodies  of  the 
carriages ;  a  broad  gauge  by  allowing  the  bodies  of  the  carriages  to  be  placed 
within  the  wheels,  and  thus  to  reduce  the  height  of  the  carriages,  and  conse- 
qaentiy  diminish  the  area  of  frontage,  is  an  advantage,  considering  the  great 
amount  of  resistance  arising  fttmi  the  atmosphere.  Then  to  carry  out  the 
premises  fully  in  this  respect,  we  must  not  give  any  greater  width  Jt  frontage 
than  is  absolutely  necessary  for  that  purpose ;  it  will  depend  npon  the  result 
of  further  inqairies,  ai  to  what  superficies  in  terms  of  length  and  width  ot  train 
AlTordi  the  reqoifite  aocommodatlen,  and  preienta  the  least  reilatMioe  to  the 
Atnospheie,  which  has  not  been  yet  determined. 

The  nikt  propoMtiofi)  that  tht  InatMdd  width  of  e«ii8t  Adaiti  «U  lorti  of 


carriages,  stage  coaches,  &c,  to  be  carried  within  the  wheels,  is  fi 
swered ;  any  width  of  gauge  which  reduces  the  heif^t  of  these  carrii 
the  rails,  will  be  preferable  to  that  width  which  does  not  admit « 
arrangement ;  and  tlie  ordinary  width,  not  admitting  them  within  ti 
renders  an  increased  width,  in  this  respect,  advisable,  this  can,  h* 
effected  with  a  less  width  than  seven  feet. 

Increased  facilities  for  the  adoption  of  larger  and  more  powerfli 
for  the  attainment  of  a  higher  rate  of  speed,  has  been  answered  pi 
it  not  appearing  necessary  for  such  a  purpose  that  the  width  ahoul 
feet.  The  remaining  proposition  is,  that  a  wider  gauge  affords 
stability  to  the  carriages,  and,  consequentiy,  incceased  steadiness  c 
The  diagrams  given  will  shew  how  far  this  has  been  effected  on  tl 
portion  of  the  Great  Western  Railway,  and  certainly  these  documi 
prove  that  this  has  not  yet  been  accomplished.  Considering,  ho^ 
causes  of  the  different  motions  of  railway  carriages,  there  can  be 
that  an  increased  width  of  gauge  must  tend  to  prodare  that  effec 
present  instance  this  has  been  counteracted  by  the  construction  « 
condition  of  the  road  and  carriages;  and  therefore  it  appears  to  mi 
conclusion  we  can  come  to  is,  that  in  similarly  constructed  railwayi 
gauge  will  afford  greater  stability  and  steadiness  of  motion  to  the  a 

The  objections  alleged  against  the  increased  width,  as  detailed  in 
this  report,  no  doubt  exist  to  a  certain  extent :  the  expense  of  fc 
road  track  of  the  railway  is  increased.  This  Mr.  Brunei  estimates  al 
for  the  entire  line.  The  carriages  are  larger  and  heavier,  and  so 
fore,  as  the  weight  acting  upon  the  nuls  may  be  objectionable,  m 
mitted  ;  but  I  find  that  Mr.  Brunei's  statement  of  the  relative  weigl 
senger,  given  in  his  report  at  tiie  last  meeting  of  the  sharehcdders  ( 
nal  No.  12,  page  334,  vol.  1),  confirmed  by  my  enquiries,  which  i 
there  does  not  exist  a  greater  weight,  per  passenger,  with  the  Grei 
than  with  other  carriages. 

The  increase  of  friction  in  passing  the  cun-es  does  not  apply  -% 
weight  in  your  case,  the  radius  of  these  being  so  great  The  oc 
expense  of  construction  of  the  engines  and  carriages  arc  not  matte 
moment,  as  there  would  not  be  any  material  difference  if  the  en| 
similarly  constructed ;  and  the  amount,  per  passenger,  is  nearly 
with  the  carriages.  The  next  objection,  that  it  prevents  a  jon 
other  lines,  does  not  apply  with  such  force  to  the  Great  W^cstem  S 
it  would  to  some  other  lines ;  that  railway  being  complete  of  itsc 
the  two  sides  of  the  island.  How  far  this  may  be  affected  by  the  1 
am  not  capable  of  judging,  it  being  more  a  commercial  thaii  an  e 
question ;  and  an  opinion  could  only  bo  satisfactorily  given,  by  • 
acquaintance  with  all  the  circumstances  attending  the  required  comi 
with  the  adjacent  country. 

The  last  objection,  that  there  are  no  advantages  gained  commem 
the  increased  expense  and  inconvenience  of  such  a  departure,  and 
from  railways  of  the  ordinary  width,  does  appear  from  a  fUll  consii 
be  substantially  confirmed ;  at  the  same  time  I  must  be  allowed  t 
there  are  counteracting  advantages,  incidental  to  an  increased  widtl 
above  that  of  5(3  inches,  which  should  not  be  overlooked. 

Almost  all  the  results  arising  from  these  enquiries  go  to  establisl 
ston,  that  7  feet  is  beyond  that  width  which  may  be  considered  th< 
these  investigations  are  far  from  conclurive,  in  the  present  stale  of 
mation,  as  to  what  other  width  is,  imder  all  circumstances,  the  mos 
to  be  adopted.  Under  these  circumstances,  and  considering  the  | 
fice  of  property  which  would  result  by  the  removal  of  the  present 
the  substitution  of  any  other  width ;  it  appears  to  mo  that  such  a 
not  be  justified  by  the  result  of  these  enquiries.  We  have  only  i 
one  part  of  the  proposition,  viz.,  that  seven  feet  is  too  great  a  width 
not  determined  the  most  important  section,  to  what  ir^nrions  est 
operate  practically.  The  only  results  bearing  upon  this  is  the 
power  required  by  the  enlarged  width,  and  that  is  in  some  respecti 
the  increased  consumption  of  coke ;  which,  as  per  table  Y.,  appean 
the  North  Star,21^lbs.  per  mile,  and  with  the  iltlolus,  8(lbs.  per 
tional,  the  former,  however,  effitcting  an  increased  rate  of  speed  o( 
an  hour.  It  is  also  necessary  to  state,  that  the  results  elicited  in 
of  this  enquiry  shew,  that  considerable  modifications  msy  be  \ 
made  in  both  engines  and  carriages ;  and,  therefore,  until  we  have  c 
in  the  most  satisfactory  and  conclusive  manner,  the  precise  extern 
arising  from  the  retention  of  the  present  width  of  gauge,  and  what 
effects  all  the  objects  required,  and  which,  under  all  the  circumstan< 
conducive  to  the  interests  of  the  company,  and  affords  the  greatest 
dation  to  the  public,  it  api>ears  to  me  the  present  width  should  he  n 

Cmuiniction  of  the  Ittiad. — The  question  of  the  construction  o 
comes  next  under  consideration,  and  here,  I  presume,  there  will  be 
culty  than  in  determining  on  the  width  of  gauge.  No  doubt  can 
these  exi>eriments,  that  the  piles  do  not  contribute  to  the  firmness 
the  railway,  their  action  seems  to  prevent  the  contact  of  tiie  timbe] 
ground ;  and  it  is  un (questionably  proved,  that  the  passage  of  the  e 
carriages  along  the  rails,  contributes,  with  a  moro  powerful  effect, 
date  the  road,  and  produce  a  greater  firmness  of  bearing  to  the  rail 
packing  connected  with  the  piles. 

The  principle  of  having  at  the  end  of  every  15  feet,  vie.  at  the  t 
comparatively  unyielding  bearing,  with  a  scantling  of  timber  ir 
very  far  short  of  the  requisite  strength  to  support  the  weight  of  1 
and  trains,  renders  it  extremely  diflUcult,  if  not  impossible,  to 
uniform  rigidity  of  surface  throughout;  and  this  uniformity 
effected  by  any  system  of  packing,  dependent  npon  manual  labour 
tinaons  bearings  are  preftoible  to  isolated  supports,  it  iqipears  to  i 
molt  eooBomiMl;  uid  most  paftd  pita  ol  coDMclioii  cicoatlmi 


70 


THE  CIVIL  ENGINEER  AND  ARCHITECTS  JOURNAL. 


recordrd  in  the  preceding  section.  The  third  wcdtni,  from  pages  G6  to  GS, 
i«  devoted  to  the  inveBtigaiion  of  the  stnbility  of  the  mils  nnd  carriages.  llii> 
remainder  of  the  report  is  occupied  with  the  conchiAiouit  arriv«*d  at,  founded 
upon  tht*  precotling  ohserrations  and  resultM. 

.  Ah  regards  tlie  con»tniction  of  tlie  roail,  to  which  the  thinl  M.'ction  princi- 
pally relator,  M r.  U'«i(hI  appears  tn  be  of  opinion,  that  for  liigh  Npinnls,  con- 
tinuous longitndinal  ItearingH  of  timber  form  a  gooil  n^,  and  that  the  m«Hlc 
adopti'd  onthf  Clreat  WfStcni  Itiiilwuy  t»f  securing  tlic  rail  to  tin'  timber  is 
gooil ;  but  t)iat  tlie  Ky«t«'m  of  piling  is  bad,  and  tliat  tlie  weight  of  rail  and 
<«i-antliug  of  timber  liilherto  adopted  on  the  portion  of  the  lim'  complcliHl,  are 
iusaflicient.  All  tluK  is  in  jM-rfect  accordance  with  the  plans  prop<»Eed  for  the 
Aiture  couRtnictitin  of  the  ruud.  A  rail  considerably  stifl'er  and  longitudinal 
limber  of  greater  scantling  nn*  ])repared,  and  a  plan  has  been  nn'ommendtnl  to 
you  and  upproTed  of,  in  which  the  use  <if  the  piles  iM  abandoned.  Though  1 
do  not,  theivfore,  differ  from  Mr.  WikhI  in  his  i-esult^,  I  think  it  right  to  say 
heret  ai;  n^giurdK  the  experiments  themselves  wliirh  are  ntuirded,  that  those 
upon  the  dcHection  of  the  rails  of  the  (in-at  Western  Railway  necessarily  give 
a  much  less  favourable  result  than  would  have  been  ubtainetl  hail  an  average 
been  taken  of  exiH>riments  over  the  whole  line  :  these  experimmfs  have  lieen 
confined  almost  exclusively  to  a  short  space  of  about  two  miles  in  the  clay 
cutting  A  in  the  neighbourhooil  of  Taddington,  where  we  have  always  met  with 
the  gri.*at«'st  difRcullies,  and  which  is  undonbUnlly  the  worst  ])art  uf  the  road. 
I  conclude  that  this  was  accidental,  and  that  want  of  time  alone  has  prevented 
hirtbcr  experiments  iMMng  made;  nevertheleiis,  the  results  mu«>t  not  be  taken 
OS  a  correct  average  of  the  line.  As  regards  thos4>  upim  the  comi>arative 
smoothness  of  the  carriap's,  I  nm  boinid  to  say  that  I  doubt  the  accuracy  of 
the  instruments.  I  always  mahitained  that  tliey  were  not  correct  in  principle, 
aad  were  quite  capable  of  indicating  greater  movements  in  an  easy  carriage 
or  on  a  good  road,  than  in  a  rough  rarringi*  or  on  a  bad  road,  if  the"  motion  of 
the  former  should  happen  to  coincide  with  the  natural  motion  of  the  instru- 
ment ;  or,  if  the  former  should  be  of  a  charaeter  to  which  the  instrument,  from  its 
construction,  might  Ik?  niort*  susceptible.  If  the  instrument  were  gotnl  as 
a  comparative  measure,  it  would,  of  course,  in  each  ex}x?riment,  indicati>  the 
rough  and  smooth  portions  of  our  lin»'.  Now  certainly,  acconling  to  thi* 
Table  Id,  there  are  no  indications  which  wtmld  enable  us  to  point  out  cor- 
rectly these  different  parts  of  our  line,  although  they  an*  distinctly  perceptible 
to  the  traveller,  and  well  known  lo  us.  And,  upontiiming  t«i  the  Table,  and 
the  com>sponding  portions  of  tlie  line  referrt.>d  to,  I  find,  from  an  exoct  know- 
letlgc  of  every  part  of  it,  that  the  numbers  indicate  rather  the  n-vvrse  of  the 
fact,  giving  the  lowest  amount  b<>twiM'n  the  second  and  si>venth  miles,  which 
is  a  bad  part,  and  the  highest  Inn  ween  the  seventh  and  tifu>entb,  where  the 
road  is  good.^  It  is  not,  however,  upi»n  this  disconlance  in  the  results  that  I 
fimnd  my  objection  to  the  instruments  used.  They  might  have  bet'u  correct, 
whilst  the  instrument  was  faulty.  But  considering  the  principles  up<in  which 
they  wipre  constnicttnl  to  be  unsound,  and  as  I  do  not  hence  attach  much 
importance  to  the  results,  I  only  now  allude  to  them,  to  prevent  my  silence 
being  misunderstood. 

Bnt,  in  the  absence  of  an  accurate  instrument,  the  public  arc  perhaps  most 
competent  to  determine  wliether,  on  the  whole,  they  find  the  travelling  on  the 
Great  Western  Railway  as  comfortable,  and  the  motion  as  easy,  even  at  pre- 
sent, as  upon  other  lin«*s;  and  this,  notwithstanding  the  short'T  time 
our  road  has  bren  opened,  the  greater  speed  of  our  engines,  and  that  as 
yet  we  work  under  all  the  disail vantages  of  new  tools  (carriages  and  road 
inclusive),  in  which  exjH'rience  in  absidutely  necessary  to  adajit  the  vari- 
ous parts  to  each  other.  Unless,  indivd,  instruments*  are  contrived  wliich 
■hall  separate  the  different  sources  of  motion,  and  measure  them  accurately, 
they  will  hanlly  affonl  as  cora-ct  information  aathc  mere  sensations  of  a  cart^- 
ful  observer. 

Upon  the  question  of  the  assumetl  amount  of  resistance  from  the  air,  as  de- 
duced from  oxiieriments  made  upon  that  part  of  the  Liver]>ool  and  Miuichester 
Railway  called  Whiston  inclined  plane,  if,  practically,  the  high  speed  be  attain- 
able, as  I  will  prove  it  to  be  without  the  extravagant  consumption  of  fuel  which 
was  supposed  to  be  unavoidable,  it  is  perhaps  unnecessary  to  occui)y  your  time 
at  present  with  an  inquiry  into  the  subject.  But  as  it  has  been  looked  upon 
as  the  discovery  of  a  new  cause  brought  into  operation,  frt»m  which  we  are  to 
apprehend  new  and  hitherto  unexpected  results,  1  must  say  a  fvvk'  wonls  upon 
it.  Tlie  resistance  to  a  body  moving  through  the  air  has  long  l)een  known, 
and  although  perhaps  not  with  perfect  accuracy,  yet  tabh.s  giving  a  near 
approximation  were  made  and  published  sixty'  or  seventv  years  ago,  by 
Smeaton,  (Phil.  Trans,  /ilst  vol.,)  as  well  as  by  other  emineiit  men,  and  are 
now  to  bo  found  in  most  elementary  works. 

Any  calculations  founded  ui>on  these  Tables  shew  that  resistance  of  tJjc 
atmosphere  is  \cry  considenible,  and  varies  in  some  ratio  approadnng  tt>  that 
of  the  squares  of  the  velocities.  I  have  long  since,  and  frequently,  maAle 
such  calculations,  which  I  believe,  if  judiciously  made,  would  give  more  cor- 
rect  results,  though  not  nearly  so  large  as  the'  expi>riments  bt.fore  us  j  thev 
would  at  least  be  free  from  several  very  serious  sources  of  error. 

That  there  must  have  been  some  great  sources  of  error  is  evident  from  the 
Ktriking  discrepancies  between  the  n»Hull  of  tlie  experiment  on  the  Whiston 
plane  and  every  day "s  experience  upon  it  The  passenger  i  rain ,  in  descending 
this  plane,  with  the  steam  shut  off  the  engine,  which  then  causes  some  con- 
siderable resistance,  fn-quently  acquires  a  very  high  velocity,  exceeding  forty 
miles  rather  than  thirty  miles  per  hour,  and  Kquiring  the  use  of  the  break. 
This  I  have  seen  occur  without  any  favouring  wind,  while  in  the  experiments, 
notwithstanding  the  assistance  of  a  breeze,  the  carriages  did  not  acquire  a 
Telocity  of  more  than  33J  miles  per  hour.  Although  this  is  so  contradictory, 
there  is  nothing  really  inconsistent  with  the  full  operation  of  resistance  of  the 
atmoipfaen*,  bat  merely  an  evident  indication  of  the  circamatances  being 
^ulte  dinimiUurin  the  experiment  from  those  which  occur  in  octiud  paotice. 


Again;  in  tlie  experiments  themselves,  a  circamttance  is  mentioDetl  vUch 
destroys  the  apparent  agreement  between  the  mnlt  and  the  tbefiry»  and  vUch 
would  ])rove  that  the  resistance  of  tlie  atmosphere  la  eren  much  greater  than 
is  statitl,  and  in  fact  makes  it  so  ezceasive,  and  so  different  Arom  the  molt 
obtained  iVom  the  exp«*rimont  on  the  Madeley  inclined  plaiWy  vhleh  it  also 
given,  as  to  destroy  any  dependence  upon  either  of  tliem. 

It  is  staUHi  in  p.  V»5,  that "  there  was  a  pretty  strong  wind  directly  in  favour  of 
tlie  motion  of  the  train,  down  the  Whiston  plane."  Now,  10  ndlea  an  hoar 
is  Udow  tlie  velocity  of  anything  that  can  be  called  "  a  pretty  atrong  wind," 
— but  assume  1 0  miles,  si*  as  to  be  on  tli«>  safe  aide— tleducting  this  from  Hr 
3*2J  miles,  we  have  i^j  as  the  real  velocity  of  the  train  passing  throng  die 
air,  or  the  velocity  to  which  alone  any  atmospheric  resistance  could  he  dne. 
At  this  velocity,  2,31bs.  per  square  foot  would  be  tlie  utmost  effect  that  could 
he  ])r<Kluced  by  the  air,  and  the  3201bs.  ascribed  to  atmospheric  resistance 
would  therefore  require  143  st]uare  feet  of  surface  :  if  the  four  cairiagrs  had 
been  placed  by  the  side  of  each  other  instead  of  b«>hind,  this  surface  would 
hardly  have  been  obtained ;  or,  again,  if  tlie  3291bs.  were  due  to  the  atmos- 
pheric resistance  of  four  carriages  of  the  narrow  gauge  at  22i  miles  per  hour, 
at  40  miles  the  same  four  carriages  would  meet  the  resistance  of  i^OGSlfas., 
which  alone,  without  any  allowance  for  friction,  or  for  the  increased  widtli 
of  carriages,  would  be  a  greater  resistance  than  the  North  Star  engine  Is  caps. 
ble  of  overcoming.  But  tlic  North  Star,  as  I  shall  hereafter  shew,  does  take 
a  train  of  seven  carriages,  weighing  40  tons,  and  having  seats  for  188  passen- 
gers, at  40  miles  per  hour,  which  according  to  the  above  data  would  require, 
including  friction,  a  tractive  power  of  somewhere  about  lySOOlhs.,  pnnhaUy 
nearly  double  that  which  the  engine  can  possibly  exert  at  that  speed.  Bol 
th-*se  discrepancies  are  easily  accounted  for. 

The  experiments  were  mad^with  very  light  loads,  15}  and  18  tons;  and 
consequently  the  assumed  comparative  resistance  for  the  air,  which  would  be 
nearly  tlie  same  even  had  there  been  SO  tons,  appears  much  laiger.  The 
friction  of  50  tons  would  have  be<'n  SSAlbs.,  and  the  atmospheric  reaistancf 
being  still  3291bs.,  the  relative  per  centage  of  the  total  resistance  would  have 
been  44  and  50,  and  to  the  4^1  per  cent,  has  to  be  added,  all  the  fHctlon  of 
the  engine  itself,  which  is  also  a  constant  quantity  independent  of  any  nsitf- 
ance  of  tlu>  air ;  taking  this  at  15,  or  one-third  of  that  of  the  trains,  the  pm- 
portion  becomes  51  for  friction,  and  49  for  some  other  zesistai|fef  instead  of 
2*2  and  78. 

But  the  sources  of  error  to  which  I  have  alluded  are  much  more  serlooi, 
and  appear  t(»  me  so  incapable  of  measurement,  and  consequently  of  convc- 
tion,  as  to  render  the  experiments  usc»less. 

The  drcumsUnces  wen*  not  really,  though  apparently  so,  in  any  one  point 
similar  to  those  of  an  ordinary  train  In  motion.  In  Uie  first  pUco,  the  car- 
riages are  sent  with  the  square  end  to  meet  and  leceire  the  fUll  resistance  dne 
to  their  surface,  which  is  totally  different  from  the  case  when  the  cn|^  prr- 
c(Nles  them.  In  the  next  place,  this  resistance  is  acting  entirely  agfinst  the 
front  of  the  first  carriage  of  tlie  train,  while  the  motive  power^— vix.  the  gis. 
vity,  is  behind,  that  is,  acting  upon  each  carriage,  and  pushing  one  upon 
another.  Everybody  experienced  in  railways  knows  that  in  snch  a  case  the 
carriages  an'  thrown  out  of  84iuan*,  and  a  degree  of  resistance  created  which 
wcmld  alone  account  for  tlie  whole. 

The  ultimate  conclusions,  however,  at  which  Mr.  Wood  arriTcs  on  all  the 
principal  points,  will,  ui>on  perusal,  be  found  to  have  been  governed  by  the 
results  of  the  experiments  upon  tlie  performance  of  the  engines,  and  the  as. 
sumcd  n'sistance  of  the  trains  at  high  speed ;  the  experiments  upon  the  redit- 
ance  of  the  air  b<:ing  made  to  ascertain  if  this  assumed  increase  of  resistance 
could  be  accounted  fbr. 

The  mechanical  advantage  of  large  wheels  for  the  carriages  is,  of  coarse, 
admitted ;  but  high  speeds  1>eing  assumed  to  be  practically  or  ccouomicaUj 
unattainable,  the  n^luction  of  friction  is  considered  unimportant  I  shsU 
now,  therefore,  consider  this  branch  of  the  subject— the  perfonnanco  of  the 
engines. 

The  locomotive  engiiu^  nuining  upon  the  ordinary  railways  are  the  result 
of  nearly  ten  years'  exiH>rience  ;  during  which  time  the  most  talented  manu- 
factun-rs  have  been  constantly  engagtnl,  not  in  inventing  any  new  construc- 
tion of  engine,— for  certainly,  seven,  if  not  eight  years  since,  Messrs. 
SU*i)henson  constructed,  what,  in  form  and  general  arrangement,  was  exactly 
similar  to  that  now  iiiude,— but  simply  in  adapting  and  proportioning  the 
different  \)arts  the  one  to  the  other,  ami  by  such  trifling  chuiges,  if  they  can 
be  called  so,  important  improvements  have  been  effected,  and  greater  speed 
and  economy  attained. 

On  the  engines  made  for  the  Great  Western  Railway  the  same  eaqxri- 
enced  manufai-turers  have  been  empIoyiHl ;  but  as  a  higher  speed  was  aougbl, 
a  larger  eva]H>rating  surface  of  boiler  was  required  i  and  many  of  those  pro- 
portiiuis  which  had  been  long  studied,  and  in  which  perfection  had  to  a  great 
extent  been  attained,  were  necessarily  alten^l :  and  yet  these  machines, 
brought  Into  operation  without  the  ]iossibi1ity  of  any  sufl&cient  previous  trialf, 
in  which  their  deftn-u  could  be  discovennl  or  improvemeuU  introduced,  are 
taken  as  the  full  measure  of  what  can  be  effected  in.  the  new  system  of  which 
they  form  a  part.  It  is  certainly  contrary  to  all  experience  to  suppoae  that 
they  should  at  once  be  well  adapted  to  a  new  system;  for  not  only  would  this 
have  requited  more  foretight  than  the  most  eminent  of  those  engaged  in  Oclr 
construction  could  possibly  possess,  but  it  involved  a  departure  Ihws  many 
roles  in  favour  of  which  long  and  successful  experience  had,  to  a  certain  de- 
gree, created  a  prejudice. 

The  experience  of  at  least  some  months  of  the  actual  working  of  these  en- 
glues,  and  that  at  a  time  when  we  should  be  sufficientlT  iWf>e  from  all  the  em. 
barrassments  of  the  first  opening  of  the  tne  to  allow  of  such  alterations  hefaig 
tried  as  appeared  likely  to  effect  improvements,  which  involves  the  flMUty  to 
throw  out  of  work  any  enghie  upon  which  it  u^ijbi  ha  neoesniy  to  Bd»  the 


THE  CIVIL  ENGINEER  AND  ARCHITECTS  JOURNAL. 


-Enrwngt 

llM«dOpUaB0l 


IB  of  about  !  fcM  en  lb*  Onat  Watrrn  Jtalmf. 

"  Th*  gndSmti  OD  Iba  linn  laid  down  bj  thi  Iriih  commi 
nblfiMepcr  than  th<ne  nf  the  Ixindon  ind  ]t<nnlneta>m  Hallway,  and  fuur 
ud  B*e  tiroM  the  indiiMtlan  of  thote  on  (ha  Circat  Wntern  Itallwijr ;  the 
cimtt  art  by  no  mnru  of  Tcry  lan[f  radiiu,  and,  Indeed,  the  commiuionm, 
■Am  ttxInR  Uie  Eauffr  or  G  (ett  U  inrh«,  cX]iini  Iheir  oi)inion  that,  upon  ra- 
aoiiiiation  Into  (be  quexiun  o(  rurrvt,  widi  the  view  to  ■■cniiomy,  they  do  not 
Jlnd  that  the  tOect  li  »  Injiirlaui  ni  iiii)tht  luvc  bn'n  an  lie  i  paled,  and  implv, 
therefore,  IhaC  curTei,  i^nerally  cuniidered,  of  iinall  rjdiuii  on  our  Kiigliib 
llaei,  ere  not  inroniiwtiiile  with  the  ti  feet  'J  inch  fpiugt ;  and  luily.  (lie  tniDIr 
Initcad  of  being  unuiunllj  Urge.  lo  ni  (o  juttify  any  eipcnie  beyond  Ibat  ibu- 
lulalj  required,  is  fuch  as  to  render  aulaiance  from  government  neceiury  to 
enuiTC  a  TMum  for  thefipitat  embarked.  Ai  com^ireil  with  this,  what  are' the 
eirrumitancei  In  our  rate?  The  object  to  be  attained  it,  the  placing  an  ordi- 
Daiy  coach  body,  which  ii  upwardi  of  6  feel  A  inchei  in  width,  between  the 
vhtela;  thii  neceuarily  inToiven  a  gauge  nf  rail  of  about  <i  feel  10  iuchei  and 
a  half  to  6  feet  11  inches,  but  T  feet  illowiof  111  being  done  nuiiy;  itallowi. 
moreoTer,  of  a  difflirent  urraoKCnieiii  of  (he  bixli;  Itadmiii  oiJ  soru  of  carriage!, 
lU^coacho,  and  card,  (ab«  cariied  be(wecii  the  whei'Ii.  And  what  are  the 
limita  ill  the  cue  uf  (he  Great  Wedcm  llailw.-iy.  u  eomjiared  In  thoti'  un  Irith 
railway!  7  Gradients  of  one-ltflh  (he  Inclination,  veiy  farouruble  curvet,  and 
probably  (helargeit  trallli'  in  Kiigland. 

'  I  think  it  unncceuary  (a  nv  another  word  (o  (how  that  tha  Iriib  commU- 
altnwn  would  hue  arrived  al'tcvcn  ttvl  on  the  C teat  Weilcrn  llailwuy  by 
eiactlrtlie  same  (rain  of  argument  ihnt  led  tliem  to  adotil  (ifee(  V  Incheiin  (he 
Maa  lata  before  iheni. 

*  All  ItiCM!  arcumenti  were  advanced  by  nic  in  my  flrat  rqiorl  to  yiiu,  and  (he 
iub)Mtwia  welfcoiitidercd.  "• 

Alt  the  opinion!  f>prexs»].  nnd  t\u:  iir);ninentii  udv.inetd  1>y  niP  uu  thai 
ocuatioD,  I  consider  In  be  hUpportrd  by  the  general  nrgutncnii  of  Mr. 
Wood,  nod  fully  home  out  by  Itn-  eiperioii'nls  recotdiil  in  liit  I'rport.  wUfn 
Inken  in  conjunctiuii  witti  thouc  recently  di:iiIc. 

The  ciperiments  ninde  during  (he  progrcii  of  Mr.  Wciod'a  invcitigntiiin, 
nnd  tLoar,  few  in  number,  wbieh  I  bave  been  ennbled  to  mitlie  tince,  hnve 
^iven  Diucli  uitcnil  inform.ition  upon  lliiiny  |>oiuta  couiiecti'd  wltli  the  work- 
ing of  the  line  ;  uiid,  while  tlicy  cunfirm  the  vicwt  which  I  had  previnu*lj 
taken,  they  uIm>  point  oul  mnn;  imprtfectiona  which  are  ciijiubie  uf 
rcmuval.  L'pon  tlie  VNliie  of  |rradlciiti  particulHrly,  the  rccurdi  of  (he 
experiment!  umde  for  Mr.  Wood,  give  inoH  conclusive  evidence.  Upon  an 
average  of  nhoiU  eighty  cxp<-riineiits  innde  with  iivcnil  difltrcat  engines, 
and  variouH  hiuds  upon  uut  lin<'  (with  the  nianiKcript  detaila  nf  wliieh  Mr. 
Wood  Uhs  kindly  riirninhed  nie),  (he  meun  vetncily.  lifter  (lie  xpet'd  wii« 
acquired  In  >iicvndinj;  a  ptune  of  I'ij^ht  milci  in  h'ngtli  of  four  fei-t  per  mile, 
WB(  30{  mllea;  on  a  iborX  level  tunimit  of  only  half  ;(  mile,  (lie  sptii] 
IncTGates  to  3Si ;  and  the  avernge  of  tlie  ncxi  tevcn  mWia,  on  whiili  (he 
IfTCl!  inry  fi'om  4  feet  to  2  ffcl  pur  mile  descending,  the  velocity  wa»  34  j ; 
and  upon  the  remainder  of  (he  line,  whicli  vurii'"  from  3  feet  In  4  fer>|  per 
mile  aicmding,  Ihe  velocity  is  331.  Tlie  vcloelly  upon  (be  liilter  pnrt  is 
mtliei  greater,  from  tlic  circutnstunce  of  its  being  near  the  concluslun  of  the 
jnurney,  the  engineer  being  thereby  enabled  lo  reduce  (be  Tied  or  the  supply 
of  cold  water  to  the  boiler,  or  lo  ikvoid  adding  fresh  fuel  iind  in  olbcr  wiiyi 
to  maintain  the  iLeam. 

This  result  gives  u  cleiir  difftrenec  of  four  miles  per  hour  brtwivn  the 
velocitin  in  atcenuing  a  plane  a(  eigh(  mile*  in  leugth,  at  four  feet  pci 
mile,  and  descending  a  ptiine  of  leven  mile*  in  length,  averaging  iiboul  Iwo 
ftd  aix  inches  per  mile.  Nothing  can  be  mare  concluslvo  iu  to  the  actual 
pmetical  effect  of  even  any  very  slight  incrcaie  or  diminution  of  the  gradient 
uf  a  line,  not  withstanding  the  Taguely  eipresied  asierliuns — not  that  I 
mean  to  imply  that  such  nre  fuund  in  Ur.  Wood's  report— (bnt  after  a 
certain  degree  of  pcrfertion  li  iKtuined  it  ii  uiele^ii  to  seek  a  nearer  Bppro,ieh 

Tlie  observations  which  I  have  Ia(ely  made  upon  carilages  moving  with  a 
biah  velocity  luliify  nie  tbat  a  very  great  portion  of  llie  resistance  at  such 
velocity  la  cuuied  by  the  rolling  of  the  carriage  wheels  from  side  lo  Hide. 
And  in  proportion  as  this  source  of  resisWnee  is  removed,  which  it  uudeuht- 
edly  may  be  in  n  great  measure,  if  not  entirely,  so  will  the  useful  effect  of 
the  engine  be  greatly  increased. 

I  should  have  been  glad  to  have  taken  thii  apporlunily  of  entering  more 
fully  into  the  various  questions,  the  agitation  of  which  has  led  In  tlieic 
experimental  inquiriri.  But  in  order  lo  comply  with  your  desire  to  have 
my  obiervalioni  ptiuled  and  circulated  thit  week  amongst  tbe  prnprielors, 
1  am  compelled,  (hough  niuit  unwillingly,  lo  bring  lliem  lo  a  conclusion. 

It  is  but  justice  lo  myself  to  ndd,  that  being  thus  limlied  In  lime,  1  am 
deprived  nf  iLc  apportunity  of  which  I  should,  under  other  circumttiinces, 
have  readily  availed  myself,  to  examine  mint  minutely  every  experiment 
and  inference  drawn  in  (lie  report,  as  well  as  of  fully  explaining,  and  1  hup* 
I  may  add,  of  vindiea(ing,  the  views  and  principles  which,  with  your  tiiiic- 
tioD  and  approval,  I  hive  hitherto  actnl  upon  in  the  conktructiun  of  the 
Great  Wealera  Railway. 

I  am,  gentlemen,  your  obedient  serv.int, 

(Signed)  I.  K.  Bltt'NEL. 

London,  December  3'th,  1833. 

At  rtie  ipecis]  meeting  of  the  ilinreboidrra,  held  on  the  fUU  of  .latiuarv, 
the  KpoK  of  the  directon  wu  approved  aiid  adopted. 
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INSTITUTE  OF  CIVIL  ENOINEEBS. 

[It  aflbrds  iia  miicli  jilcaiurc  lo  piiblisli  the  following  my  ii 
annnftl  re[iort  of  tlie  Ingtiliite,  oiid  to  announce  tliB  rcmoral  of  lite 
Institute  to  prcmisea  in  every  wav  Kiiitable  to  the  alntion  aDd  rank  in 
wliiehtlie  profession  iajiistl/helilbj  the  public  Tlie  lioiue  which  has 
bpen  lately  fitted  up  for  tlie  members  la  one  of  tlie  Rplendid  mBiuiom  in 
Uroitt  (ieorgc  StrepI,  Wesimitittcr.  In  tlie  rear  tliera.ia  a  reiY  «inve- 
nieiit  theatre,  capable  of  lioliliiig  nt  the  least  150  membet^  wlieie  the 
proceedings  and  discusnioiis  of  the  Institute  will  be  conducted.] 
Aanval  Rtporl,  I8»H. 

I(  is  with  fillings  of  (he  grratoit  EatiKlsclIun,  that  tbe  eoannl  iovite  the 
allention  of  (hlo  mextlng  lo  the  following  report,  the  pieaentBlloa  of  which 
leriulDates  (he  (rust  cuiifided  to  them  by  tlie  last  aimual  general  mteing. 

The  twentieth  rear  uf  (be  )<ruceedinga  of  (lie  InHiitutiai  haa  been  maikeJ 
by  evvntH  uf  cnniqdiTablc  imiiurlauee,  furaishing  llie  s(rDngest  erideuce  of  the 
sli'uly  pnign-m  and  success  wl.ieli  baa  attended  tho  tibourm  of  the  council, 
aided  an  it  hua  been  by  Ibr  niianiinous  cu-opi'ration  of  IIib  general  body.  To 
ineetim  the  prvaeut  occBalon,uiiderelrciinutances  mora  faToniable  (ban  paifaapa 
Mlnidany  idmilaraucAelylamiatgTBlif^ingihiittluigTallflcBtioiiatopanotbne, 
in  form  a  pruivr  estimate  iifTuurprinent  rniMUliiin,  ids  neceuory  loeontraii 
that  of  I'orlier  ri-ark  w  Mh  llin  sU'iullIy  Incrvasing  progreiaiif  the  last.  In  ful- 
lilllug  tlM  mnci'  cxleli'-ive  duti«i  rnusnjucnt  on  diln  prognss,  oa  well  as  on 
the  many  impurtantchnilRes  which  have  taki-u  plBCr,the  council  have  alway> 
bi'iii  d<wply  seudblc  of  the  Ugb  pra|KiiUilblllly  eimimitted  lo  ihL-m,  and  tbat  their 
I'luleavoun  lian'  been  well  dbvr1i!d,wlU  tbcy  iniit  be  apparent  iVum  tlw  pre- 
si-nt  re|Hirl,tDtlui(li-tidlii(ifvliirhl]u-y  now  Millvlt  yuurcan-flil  attention. 

Xtii)  I'rrmim — Tbe  hniVH  which  wire  at  Ilie  but  annual  meeting  held 
nut  ruh|>(Tlhig  tlu>  jin.iieul  premiaiv  have  lieeii  mure  Uuin  fu.lv  reaUaed.  The 
kiiulues*  rrf'tlw  commlisliauTa  uf  anmiH'nsBtiini,  in  renigning  at  mldaumner, 
dial  porthin  nf  tin  im-mlHea  in  wliieh  Un'  mure  important  alterallana  wen  to 
lie  made,  luw  iiiubliiil  tlie  cuundl  ti>  enmnwiu'u  the  session  In  the  preaenl  place, 
anil  lliiiugli  the  reiadn  be  yet  iiicumpleti',  titr  caundl  buUcve  Itaey  ^11  be 
cumpleti-il  ere  (he  iustitutliai  again  nieela.  Tbu  alletalious  and  tepairi  will 
I'eexei-utrdforahont  j;i^lU.  Atom  than  £7W  ba»  been  already  nbKribed, 
aud  amoiig  the  many  grallfylug  eircumstanees  of  Ihc  past  year,  the  council 
would  |<articnlariy  selert  tbe  Illierallty  with  nliicb  all  have  come  forwanl  lg 
further  tliia  olyuct. 

Such  liua  bwii  thi'  unanimity  uf  fi^'ling  evineed  In  this  reqieet  tbat  the 
council  lieliuve  ampli'  reiuiurces  will  be  found,  and  that  the  future  council  will 
nut  liave  lo  avail  Ibemaclves  uf  (bo  liberal  offer  uf  your  ]>re«iile»t  to  ailvauce 
KhHtettT  anm  tlie  itutitudnii  might  nijulre. 

Tlie  existing  fondtnie  is  all  uvaiUbli-  for  tbe  present  premhna,  and  tbe 
outlay  wMrh  will  be  itequiri'd  fur  what  more  may  be  donrable  for  jonr  ema- 
foft  and  Kuitable  arcimimodalinii  will  not  bcHR'nter  than  Ihc  growing  raaonms 
of  (he  institutiini  can  convenii>nlly  meet,  hi  that  there  is  no  ilanger  of  any 
jicrniBncut  debt  being  entaiUnl  on  tbe  fund*  of  the  iiulitutloD.  By  the  term 
■if  the  Icaie  you  are  lu'ured  from  tlic  eipenmi  of  eerioua  repairs,  aad  from 
the  complelcucts  with  which  on  tho  present  contract  the;  will  be  exsnud,  the 
council  do  not  anticl|>ale  that  any  thing  further  of  importance  will  be 
requirM  for  many  years  to  cume. 

IIS'laiCL—'rite  council  would  next  advert  lo  other  tul^jecu  which  have 
uccn|iiin1  Ihcii  atleiilUiu  during  the  ]iasl  year,  soma  of  which  were  dwelt  upiiD 
nt  length  in  thx  hut  annual  re]iiirt.  It  will  Ik  in  Ihe  remembrance  of  most, 
Ihst  during  the  ycnr  preceding  Ihe  loot  luinual  meetiuKi  some  chongea  wen  made 
in  tlie  constituUmi  of  the  general  body  and  of  the  council.  The  more  Important 
of  these  changes  wen-,  (he  incorpiiraliou  into  tbe  class  ofmemfaera,  wjthoul 
distinctton  of  re>iJence,of■lltllo•l■tth■ls>,'pru^(■ssionalqnalificatlans<n>t•frcng- 
niIed  as  (he  same  ;  Ihe  creation  of  a  ncn  eloaa  under  the  lenn  gtadnalaa,  lo 
include  those  who  eilber  aa  pupils  or  assistniit*  to  engineer*,  weni  i(nalifyiug 
Ihemsi'lveH  fur  the  prarllee  of  tlie  priift-adon  no  (lieir  own  account  i  the 
increase  of  Ihe  nunilHT  nf  (he  cnoncil,  and  tlie  addition  of  two  aa  repre- 
aenlatives  of  the  class  uf  osuciate*.  'Itie  council,  on  the  experience  of  tbe 
pant  year,  conei'ire  thai  these  and  other  impoHaiit  changes  recammended  by 
theirpredeccmorbiniinice.and  Bilnpted  by  the  general  meeting  of  membrti, 
hovecontribuled  tuthe  success  and  iHTmanent  KtatriUly  oflbe  inalitulion. 

T1ie  council  concriTelhat  the  inlrnducdonnf  IwoA-om  Iheclaasofasauciales 
may  lie  atlended  with  great  benefits  tu  theinstilution.  Tliis  vfaantn  haa  been 
objected  In  by  some  zenluus  friends  of  (be  inall(utl(ii  among  (he  otaociates 
themselves,  on  Ihc  griiuiul  thai  such  an  introdueUim  might  tmid  lo  divert  the 
attention  of  (he  lns(ltu(i<m  fr<im  oli>-cls  alrlelly  professionaL  Tte  eooncll, 
however,  do  nut  coneiive  Ibat  such  fears  have  any  jiiit  foundation,  so  long  as 
the  real  nf  llieir  body  conKlsts  of  men  honoured  by  the  confidence  of  the  pm- 
fessiim,  but  on  the  contrary,  llial  the  class  of  aBSodaii's  cunlaliiing  many 
dislinKuishcd  for  tticir  atlaiumenls  in  iiursnlisinllualely  connected  wiih  the 
practice  of  the  civil  engineer,  will  furnish  those  whu  mav  co.oivTala  in 
ailvandng  not  only  Ihn  inb-rei(s  of  (he  Innlitntion,  but  the  cause  of  general 
knowledge.  ITie  council  cannot  omit  to  )>eaTk'iIimony  to  the  valuable  aervice* 
of  Mr.  Carpmael  and  Lieutenant  Dcnison  during  tlie  ptvcedlng  year,  and 
they  would  repeat  the  reconiiiteudHtion  moile  In  Ibe  laat  annual  meeting,  that 
two  of  the  clans  of  assmiates  be  clertcd  no  Iheniundl  of  Ihe  enaaing  vear. 

Other  alterations  have  bi-en  suggested,  on  which  the  cuaiuil  have  liMawed 
much  deliberutinn,  and  In  case  tbe  future  council  slionM  think  it  advlMMe  la 
ansmonageneral  meeting  of  membera  to  rontider  the  propktT  aTnaUnganj 
alteration  hi  tha  ezUUng  Uws,  It  may  b«  advmtafeoat  WMf  la  alfNt  to 
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October,  aged  71|  and  has  left  a  name  which  will  long  continue  to  be  ex. 
tenaiTely  known,  and  asaociated  with  practical  science. 

PrttenU, — ^Tbe  presents  during  the  preceding  year  have  been  numerous 
and  raloable,  and  Uie  council  have  made  several  advantageous  exchanges 
with  other  societies  publishing  transactions.  From  the  Society  of  Arts,  from 
the  Geographical  Society,  and  from  the  Society  of  Jjiterature,'  the  institution 
has  received  complete  sets  of  Transactions.  'The  Royal  Society  of  Edin- 
bugh,  and  the  Philosophical  Sosiety  of  Manchester,  havo  promised  as  com- 
plete a  set  as  their  stock  will  furnish. 

The  council  have  also  to  acknowledge  the  continuoil  obligations  of  the 
inadtntion  to  the  Lord  Lieutenant  of  Ireland,  the  Master  General  of  the 
OrdiMmoe;^  and  Colonel  Colby,  for  those  maps  of  the  Irish  and  English 
survey  wUch  have  been  published  since  the  last  annual  meeting ;  they  have 
also  to  acknowledge  the  liberality  of  your  president  in  presenting  that  bean- 
tiAiI  painting  of  the  Menai  bridge  and  ot^jacent  seenery,  which  is  placed  in 
llie  library.  They  have  also  to  acknowledge  the  liberality  of  your  solicitor, 
Mr.  Tooke,  who  has  refused  to  accept  any  remuneration  for  the  advice  and 
informatioa  furnished  to  the  council,  accompanying  his  refusal  with  the 
most  obliging  expressions  of  the  deep  interest  he  takes  in  the  welfare  of  the 
institution. 

The  following  abstract  of  the  receipts  and  expenditorc,  during  the  year 
ending  the  dlst  of  December,  1838,  will  show  the  present  state  of  the  funds  of 
the  institution : — 

CASH  ACCOUNT  FOR  LAST  YEAR. 

RECEIPTS.  £       S.     d. 

To  Balance  in  hands  of  Treasurer *      27  1     5 

Subscriptions  and  Fees 1040  0    6 

DiTldonds 71  8  10 

House  Snbscriptioas 399  0    0 

Sale  of  Stock 183  0    0 


£1630  10    9 


By  House.  EZPENDfrrAE.  £     s.   d. 

Rentv  Taxes,  and  Repairs,  No.  1,  Cannon-row  140    6    0 

Repain,  &0.,  SA,  Great  George-stxeet 250    0    0 

Lease  ofDItto 24  12    0 

Salaries  and  CommiBsioa 353  12    1 

Contiugencies* 

Fostafs  and  Paieels  20  13    8 

Stationery  and  Engraving  .    43    3     1 

Coals,  aU,fce.  .    47     2    8 

Tea  and  Coffee  ■    94    6    5 

.    Printing 35  16    1 

SnndriM 44    9     1 

225  11    0 

Libmrv 62  19  10 

PnbUcatioi   .        -        - 36  15    0 

Fiunitniv 52    9    0 

Telfoid  Premiums 168    7    0 

Balance 305  18    0 

£1620  10    9 

It  will  be  obasryed  with  satisfsction;  that  the  balance  in  the  hands  of  the 
treasurer,  at  the  dose  of  last  3rear,  was  305£.  18s.  lOd.,  whereas  at  the  close  of 
tha  preceding  year  the  balance  was  only  37/.  Is.  5d.  The  statement  of  this 
balance  does  not  represent  the  funds  of  the  institution  in  a  suiBcieutiy  farour- 
able  point  of  view,  as  the  amount  of  outstanding  bills  on  the  current  expendi- 
ture at  the  commeneement  of  the  present  year  was  considerably  less  than  at  the 
commencement  of  the  last  The  institution  also  possesses  ^35/.  3  per  Cent. 
Consols,  avitilable  for  general  purposes,  and  a  lease  of  the  house  in  Cannon- 
row,  for  which  a  good  premium  may  reasonably  be  expected. 

CVaifsiiiiii — In  conclusion,  the  council  cannot  but  offer  to  the  meeting 
their  sincere  congratulations  on  the  prospect  which  now  lies  before  them.  They 
coBgratnlalB  the  meeting  on  the  recent  accession  of  many  names  distinguished 
in  their  respective  bnuches ;  and  trust  that  the  details  of  the  preceding  report 
nt>t  only  attest  their  own  unremitting  attention,  but  also  will  he  found  to  record 
many  xealous  and  talented  efforts  on  the  luut  of  the  general  body  to  promote 
the  oftj^eeta  of  the  institution,  and  the  progress  of  professionsil  knowledge. 
From  every  quarter  have  been  received  the  most  libexal  aid  and  sympathy— 
tiie  moat  coidlal  co-operation.  That  by  which  you  have  been  enabled  to  meet 
in  the  present  mora  qiacious  and  convenient  premises  will  be  readily  appre- 
ciated. 

The  stale  ot  the  funds  is  more  prosperous  than  at  any  previous  period ;  and 
in  tvery  point  of  view  the  present  condition  of  the  institution  may  form  a  sub- 
ject of  general  congratulation. 

The  eonncU  now  resign  into  your  hands  the  trust  committed  to  them,  with 
a  MMsnine  ccnfidence  in  the  Aiture  importance  and  dignity,  as  well  as  pro- 
sperity of  the  institution,  and  of  its  forming  a  national  establishment  for  the 
advanoemwt  of  profcsaioual  knowledge,  conspicuous  even  in  aa  age  of  general 


ROYAL  INSTITUTE  OF  BRITISH  ARCHITECTS. 
Th9  OrSmmy  dieetknf  wu  kM  oh  Mond&y,  tantiary  7,  CKAnuit  Bakbt* 

Tba  ■unting  pfoctaded  to  the  election  of  the  following  genflonen  aa  Fel- 
|pwi  a^Muiii  Fwnji  Wrikwr^  Wyatt,  and  Wtion,  AsAsioolatM.^^MMant 


Brandon,  Flower,  Woodthorpe,  Bury,  Wright,  Miles,  Frichard,  Peirce,  and 
Ealcs. 

Amongst  the  correspondence  read,  was  a  letter  from  Signer  Nicolini,  of 
Naples,  accompanying  an  Italian  translation  of  the  severs!  publications  of 
the  Institute,  published  by  the  Royal  Neapolitan  Academy  of  Fine  Arts. 
These  consisted  of  the  constitution  and  by-laws  of  the  Institute,  the  proceed- 
ings of  tikc  opening  meeting  in  1836,  andthe  series  of  questions  drawn  up  for 
the  information  of  memben,  and  which  being  thus  cireulated  it  was  antici- 
pated would  lead  to  eliciting  valuable  information  on  arehitectural  subjects 
from  the  Two  Sicilies  and  the  whole  of  Italy. 

Mr.  Richardson  exhibited  drawings  of  tito  Old  and  New  Bethlehem,  and 
there  were  also  some  interesting  drawings  of  the  arehilectural  remains  of  tha 
period  of  Elisabeth  and  James,  from  a  collection  in  the  museum  of  the  lata 
Sir  J.  Soane. 

Donations  were  also  announced  from  M.  Yaldennini,  who  has  been  em^ 
ployed  in  the  reconstruction  of  the  Imperial  Palace  at  St.  Petersbnrgh,  which 
was  recentiy  burnt  down ;  and  fh>m  Mr.  J.  Wells,  of  drawings  of  the  doorway 
of  the  famous  Baptistry  at  Florence. 

Mr.  Fowler  read  a  paper  by  Mr.  Pocock,  on  the  bond  of  brickwork,  which 
occupied  the  remainder  of  the  meeting. 

Ordinartf  Meeting ,  MomUnff  Zlst  January,  Philip  Hiudwick,  Vice-PretUkfit, 

in  the  Outir. 

The  moisting  proceedeil  to  the  election  of  the  Signer  Bc^a,  arehitect,  Pro- 
fessor of  the  I.  and  R.  Academy  of  Brera,  at  Milan,  as  honorary  and  corre- 
sponding member. 

The  following  donations  were  announced  as  having  been  received : — 

Signer  Cavaliere  Gasse,  hon.  and  corresponding  member  of  Naples,  three 
Tolumes,  folio,  of  lithogrephed  views  in  the  Kingdom  of  the  Two  Sicilies. 

Mens.  Suys,  hon.  and  corresponding  member  of  Brussels,  one  volume  of 
Illustrations  of  the  Portico  of  the  Pantheon  at  Rome,  and  prints  of  the  Botanical 
Buildhig  at  Brussels. 

Mons.  Iieon  Vaudoyer,  Illustrations  of  tiie  Monument  to  Oenersl  Foy, 
erected  by  him  in  the  cemetery  of  P^re  la  Chaise,  Paris. 

The  following  papen  were  read : — 

Some  observations  on  the  heights  of  Entablatures,  by  Joseph  Gwilt, 
Arehitect,  F.S.A. 

A  description  of  the  baronial  castle  of  Sheriff  Button,  Yoikahlre ;  illus- 
trated by  drawings,  being  a  restoration  sent  in  for  the  Soane  medallion. 

The  thanks  of  the  meeting  were  voted  to  Mr.  Owilt,  for  his  interesting 
paper. 

Mr.  Catherwood,  hon.  and  corresponding  member  of  New  York,  being  pre- 
sent, at  the  request  of  the  meeting  gave  some  explanation  of  the  mode  prac- 
tised in  America  of  transporting  houses  Arom  one  site  to  another,  upon  wMeh 
the  chairman  conveyed  to  him  the  best  thanks  of  the  members. 


ARCHITECTURAL  SOCIETY. 

At  a  Monthly  Meeting^  hM  at  Lincoln'i  Inn  FiddM,  on  TneMlay  ev^u'mg,  1K4 
January,  1839,  William  Tite^  Esq.,  i^vaUmf,  in  the  chair, 

John  Griffiths,  Esq.,  Finsbury  Pavement,  was  elected  a  member  of  the 
Society. 

E.  W.  Brayley,  jim.,  Esq.,  F.L.S.,  F.G.S.,  &c.,  delivered  the  tint  of  a 
Course  of  Lectures ;  the  sut^cct  of  which  was,  *^  On  the  Geology  and  Miner- 
alogy of  Building  Stones." 

At  the  conclusion  of  the  lecture,  the  President  gave  notice  that  the  next 
public  meethig  would  be  held  on  Tuesday  evening,  the  12th  February,  when 
Mr.  Brayley  would  deliver  his  second  lecture— subject,  "  On  Limestones 
and  other  Substances  affording  Materials  for  Cement  f  and  a  tUxd  lecture 
OB  the  12th  Mareh— subject,  **  On  Artificial  Substances  employed  as  Sub- 
stitutes  for  Stone." 

MEETINGS  OF  SCIENTIFIC  SOCIETIES. 

Royal  Society  and  Society  of  Antiquaries,  Somerset  House,  Thursdays, 
at  half-past  eight,  P.M.,  7, 14,  21, 2a 

Institution  of  Civil  Engineera,  25,  Great  Geoxge-street,  Westminster, 
Tuesdays,  at  eight,  P.M.,  5, 12, 19, 26. 

Royal  Institute  of  British  Arehitects,  16,  Lower  Grostenor<.street,  Mon- 
days, at  eight,  P.M.,  12  and  26. 

Arehitectural  Society,  35,  Lincoln's  Ino-fields,  Tuesday,  at  eight,  P.M.,  18. 

Society  of  Arts,  Adelphl,  Wednesdays,  at  eight,  P.M.,  6,  13, 20,  27. 


LAW  P&0( 


^r^Oi 


». 


TITBB   8VBVBT8. 

At  the  sitting  of  magistrates  at  Honham,  in  December,  a  Mr.  Baker,  who 
is  employed  in  surveying  the  parish  of  Lower  Beedlng,  appeared  to  answer  an 
information,  chvging  htm  with  having  cut  down  certidn  trees  and  tellows,  (he 
property  of  R.  Aldridge,  Esq.  The  defendant  admitted  that  he  had  cut  do^n 
the  trees,  but  pleaded  that  it  was  neoasnrv  to  do  so^in  order  to  make  a  correct 
survey.    After  hearing  evidflBce,  tiie  nuwistrateB  decided  assinataaM^. 

dant,  andfia^  Urn  5^,  coat!  4(h.  lb.^S«>BDai»Ai^>ft^=^^ 
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DUTY  ON   QLASS. 

An  important  cane  as  affecting  the  manufacture  of  glass  was  brought  before 
the  magistrates  of  Sunderland  last  month,  in  an  appeal  by  the  Messrs. 
Hartley,  glass-manofacturers  of  that  town,  against  the  amount  of  duty  levied 
by  tlie  Ezciife.  Messrs.  Hartley,  it  appears,  hare  recently  taken  out  a  patent 
for  the  manufacture  of  **  broad  glass,"  which  bears  a  duty  of  £1  lOs.  pt^r  cwt ; 
but  as  the  quality  was  found  to  resemble  "  German  sheet,"  a  superior  kind  of 
glass,  which  is  chargeable  with  a  duty  of  £3  13s.  6d.,  the  excise  officers  made 
a  surcharge  on  80  cwt,  amounting  to  £174.  Mr.  Wright,  solicitor  of  Sunder- 
land, who  appeared  for  the  appellants,  conducted  the  case  with  great  ability ; 
and  showed,  by  a  reference  to  the  act  of  Parliament,  the  distinction  which  the 
Legislature  laid  down  as  n^gulating  the  duties  on  glass.  '*  Broad  glass," 
chargeable,  with  the  low  duty  of  £1  10s.  per  cwt,  was  required  to  be  annealed 
in  an  oven  having  but  one  opening,  and  the  cylinder  was  required  to  be  cut 
hot,  whereas  **  German  sheet"  was  allowed  two  openings  to  the  oven,  and  the 
cylinder  to  be  cut  cold.  By  the  introduction  of  various  improvements,  witli- 
OQt  infringing  the  clauses  of  the  act  of  Parliament  in  n>fercnce  to  broad  glass, 
Messrs.  Hartley  were  enabled  to  manufacture  glass  bearing  a  close  resem- 
blance to  German  sheet  After  a  long  investigation,  the  magistrates  remitted 
the  surcharge,  thereby  allowing  the  manufacturers  to  proceed,  on  payment  of 
the  smaller  duty.  Mr.  Johnson,  of  Durham,  appeared  on  behalf  of  the  Crown. 
— NettcattU  Journal,  [It  is  a  disgrace  to  (he  country  that  such  obstacles 
should  be  put  in  the  way  of  improvements  in  our  manufactures.  £d.  C.  E. 
and  A.  Jovrnal.] 


STEAM  NAViaATXOM. 


Great  Wfttern  Stram  Ship. — Duriug  Iier  stay  in  the  Royal  Dock-yard  at  MiUunl 
great  alterationii  have  been  inad«  on  board,  all  of  which,  we  are  assured,  will  vwij 
materially  contribute  to  the  comfort  and  conveuirnce  of  the  passengers.  The  whole 
of  the  lower  berths  under  the  saloon  have  been  thrown  into  cargo  Hpace,  and  the  pas- 
sengers' bertlis  reduced  to  a  uuniber  which  mmt  eniiiro  every  comfort  luid  accom- 
modation. The  houM;  on  deck  lias  been  rranoved,  and  in  lien  tliereof  the  cuddy  has 
been  carried  for  ward  more  to  the  middle  part  of  the  vessel,  and  has  a  range  of  cabins 
on  either  i*ide.  The  xplendid  saloon  is  hglited  from  u]»por  Hkylights.  Great  adfU- 
tional  room  has  been  {^ne<l  by  tlie  altcratioiM,  and  a  Hpacc  imder  cover  in  obtaine<l 
suffleieut  for  a  promenade  for  the  whole  number  of  passengers.  Tlie  whole  of  the 
cooking  establuumient  has  been  very  much  increased,  and  several  other  convpidcnces 
have  been  built  on  deck.  Tlie  vessel,  on  examination,  was  found  to  be  in  the  very 
best  order,  without  even  a  single  strain  or  no  much  as  a  ruck  in  her  copper. 

Steam  fmai  Glatgow  to  New  York. — ^Tlie  merchants  and  maiiufacturprN  of  Glas- 
gow intend  to  try  steam  navigation  to  New  York.  They  meditate,  it  is  said,  the 
buildiiig  of  an  iron  vosiAel.of  very  large  dimensions  and  great  steam  power,  to  ply 
regularly  between  the  Clyde  and  the  Hudson. — Scot$man. 

Steam  from  the  Clyde  to  Xew  Fork. — Gla^w  is  not  to  be  behind  Bristol  or  Liverpool 
in  having  aline  of  steamers  across  the  Atlantic — Glasgow  ChromcU: 

The  tptendid  9leam-*hip  Hecloy  of  814  tonn,  wa«  launched  on  the  I4tli  January,  at 
Chatliam.  Tliis  tine  vessel  was  built  under  the  superintendence  of  Mr.  S.  llead, 
from  the  School  of  Naval  Architecture,  Portsmouth,  foreman  of  the  shipwrights  of 
this  yanL  This  is  the  tiuest  stoam-hhip  ever  built ;  her  cabinn,  store-rooms,  and 
indeed  the  whole  of  her  fitments,  are  superb.  She  mill  carry  two  of  tliose  tremendous 
ennnes,  e^phty-pounders,  on  swivebt,  mitli  four  smaller  guns.— AfaiWifone  Qaiette. 

The  last  letters  from  Madras  b^  die  ovcrlanil  mail  f  the  great  irregularity  of  which 
has  caused  much  complaint)  mention  that  the  association  to  promote  steam  navigation 
with  Europe  at  that  presidency  has  coalesced  with  the  associaUou  at  Calcutta,  and 
that  the  united  body  will  endeuvoiu:  to  promote  the  comprehensive  plan  of  steam 
navigation  between  Europe  and  India. 

The  little  wooden  steam-boat,  I  told  you  some  time  ago  was  building  at  Cairo  for 
the  Pasha's  use,  was  launclied  the  other  day  there,  and  has  turned  out  a  very  pretty 
boat  Anotlier  is  ordered  to  be  built  immediately,  and  the  eniiiHe§  to  ftr  made  in 
Cairo! — another  step  in  the  proin-ess  of  civilisation  in  this  country. 

Kovel  Mode  of  N^arigation, — The  French  Government  steamer  Veloce  has  been 
fitted  out  on  a  new  principle  for  working  the  vessel  witli  either  uilsor  steam,  and  is  now 
on  her  voyaoe  from  Ilochefort  to  Mexico,  fur  the  purpose  of  testing  tliis  important 
invention.  Mlien  fallen  in  with  of  late  by  a  Spanisli  ship,  north  lat.  10",  long.  W.  of 
Paris  14^,  the  captvn  reported  that  her  roto  of  saiUng  under  topsails,  studding-sails, 
and  royals,  hod  been  for  two  days  and  a  half  upward<»  pf  eleven  knots  an  hour. 

France  and  America. — Arconling  to  the  plans  proposed  in  its  report  by  the 
coipmittee  of  merchants  of  Bordeaux  for  tlie  steamers  to  run  between  tliat  port  and 
New  York,  the  vessels  are  to  be  220  feet  in  the  keel,  width  from  33  to  36  feet  in  the 
beam,  and  21  to  22  feet  in  depth ;  tliey  are  to  measure  from  2,090  to  2,650  tons,  aie 
to  be  moved  by  engines  of  450-horse  power,  and  are  to  carry  a  crew  of  67  individuals. 
The  report  calculates  on  an  average  of  00  passengers  each  trip,  which  would  generally 
occupy  16  days,  and  the  charge  of  passage  is  estimated  at  l,OO0fr.  The  totid  capital 
required  for  the  c^mstructing  and  establishing  one  such  vessel  is  estimated  at 
l,400,000fr.,  and  the  annual  net  profit  resulting  trom  seven  voyages  at  from 
2  J0,000fr.  to  280,000fr. 

Spain. — A  Barcelona  letter  of  the  21st  December  states  that  the  French  merchants 
in  that  city  had  just  presented  a  handsome  sword  to  M.  Gautier  d'Arc,  the  French 
Consul,  in  testimony  of  the  good  services  he  has  so  long  rendcre<I  them.  Tliis 
gentleman,  the  letter  adds,  has  forwarded  to  the  Government  at  home  a prnject  for 
establishing  a  line  of  steamers  to  run  from  Marseilles  to  Barcelona,  Cadiz,  and  the 
Canaries,  theuce  to  cross  the  Atlantic  to  Martinique  and  Cuba,  and  so  to  return  home. 
Eadi  vessel  would  carry  engines  of  200  horse  power,  would  start  the  first  day  of  each 
BOQlh,  and,  according  to  Us  estimate,  would  only  cost  2^,000£  on  its  voyage  out 
and  hone* 

Germanif, — Arraagemants  are  being  made  for  extending  the  steam  nanigation  of  the 
Danube  tnm  Batisbon  to  Uhn.  If  the  nndertakiog  sucoeads,  and  there  mears  little 
doobt  of  it,  tfaa  dislance  between  these  two  cities  may  be  performed  in  a  smsle  day, 
and  from  Ulai  to  Vi«uia  in  three  days.  This  operation  nill  open  Am  Dannbe  from 
ita  naarest  navifrida  point  to  the  Bhine,  and  thua  olfar  fliB  wa Aw»  aiod>  of 
■tailion  bftwwn  liTPdoa  «d  C?gPitttttinopW.^/(w<fwl  4$  Frmm/ffrt. 


Holland. — Anuierdamy  Dec.  29. — We  hear  that  the  Eng^Ush  steam-boats  wfll  soon 
be  obliged  to  come  to  ftcheveningen.  It  is  to  be  hoped  for  Hba  take  of  trBfeUers  that 
meoaiireH  will  be  adopted  to  prevent  the  ground  of  complaint  which  existid  last  year. 

Tlie  Batle  Gazette  lays  a  second  line  of  steamers  is  to  be  set  iqp  not  sprii^f  betvaen 
that  city  and  Strattbuxg. 

Gottingen. — A  German  paper  gives  the  speech  of  the  King  of  Sweden  in  raply  to 
one  of  tlie  numerous  adilresses  presented  to  him  in  the  course  of  his  nrogreas  throiwh 
his  dominions.  His  Miyesty  told  the  authorities  of  GothenbmwK  Quit  he  o^y 
awaite<l  tlie  concurrence  of  Uie  British  Government,  to  estabUsh  a  vwular  CTmroiiin- 
cation  by  steam  between  Sweden  and  England. 


PROaRESS  OF  RAILWAYS. 


South  Eaitern Railway. — In  the  neighbourhood  of  Tonbridfs  the  onttui^i  and  am* 
bankmeuts  are  proceeding  with  vigour,  and  a  considendde  quantity  of  hrickworit,  in 
culverts  and  occupation  bridges,  is  completed  and  in  progress.  The  culverts  vaiy  in 
diameter  from  2  to  12  feet.  At  Dover  the  works  are  proceeding  with  great  vigour. 
In  another  page  of  our  present  number  will  be  found  some  particulars  ot  the  ntaimrr 
of  carrying  on  the  operations  at  this  place. 

Great  Western  Jiailiray, — To  make  up  for  the  time  which  has  been  lost  on  the 
Great  Western  Bailroad  near  Reatling,  upwards  of  100  extra  workmen  are  now  em- 
ployed, who  work  at  night  by  firedight. 

Afancfutter  aiul  Binnintjhnm  Railway, — ^l*he  viaduct  across  the  valley  and  lirar  at 
Congleton  lias  been  let  to  Messrs.  Nowell  and  Sons,  Dewsbury,  for  £110,000.  The 
length  is  1030  yards,  and  the  greatest  height  98  feet  6  iuchos.  It  is  to  be  finished  in 
two  years  and  a  half. 

Liverjfool  and  Matuheater  Railway, — ^At  the  last  half  yearly  general  «m>«rtii«r  of 
the  proprietors  of  tlie  liverpool  and  Manchester  railway,  which  took  place  on  Tnesday, 
22d  January,  in  tlie  Cotton  Sales'  Room,  Exchange-buildings,  the  report  stated  that 
there  had  been  an  increased  traffic  in  every  branch  as  compared  with  the  conespood- 
iug  period  in  tlie  preceding  year;  and  that  in  tlie  department  of merchandiae  thJarssolt 
had  lieeu  contributed  to  by  the  revival  of  trade  from  the  depression  under  which  it 
had  laboured.  Between  Liverpool  and  Birmingham  the  traflic  had  also  increased,  and 
since  tlie  31  st  of  October  last,  the  North  Union  railway  had  been  opened  for  the  eon- 
veyaiice  of  passengers,  though  orraugeiiientB  for  the  transportation  of  goods  had  not 
yet  been  made,  and  pcrlisps  no  correct  idea  could  yet  be  formed  of  the  extent  of  tiie 
coach  traffic  from  what  had  taken  place  in  ti%'o  months  of  tlie  worst  period  of  tiw 
year.  The  report  concluded  by  stating  that  the  directors  intended  to  apply  to  Fsrlia- 
inent,  in  the  coming  session  for  a  bul  empowering  them  to  form  a  jancddn  lins^ 
through  the  town  of  Salford,  to  Leeds.  A  draft  of  the  bill  woiidd  be  drawn  op  and 
submitted  to  Parliament ;  and  after  the  bill  liad  been  once  read,  the  whole  sulgeet  of 
the  extonsion  of  tlie  railway  to  Leeds,  will  then  be  brought  before  the  proprietors. 

The  receipts  for  the  half-year  were  : — 

Coaching  department     .....  £79;277 

Merchandise        ......  64,215 

Coals      .......  8,200 


Total  receipts     .... 
llic  total  expenditure  for  the  same  period  was 

Leaving  a  balance  of       . 


J1M,692 
80,978 


jrAf,714 


The  largest  items  amongst  the  disbursements  were — coach  department,  £1\S^\\ 
carrjring  ditto,  X'l  1,189;  coals,  X743;  engineering  department,  J26,427 ;  oarting 
£8/)72.  The  accounts  furtlier  stated  that  to  the  net  profit  of  £56,714,  there  was  to 
be  added  the  sum  of  X858,  being  Uie  balance  after  pro\-iding  for  last  year's  dividend, 
and  thus  making  a  total  of  X'50,oG7.  The  total  amount  of  shares  were  equal  to  10,491 
£\Q0  shares ;  and  the  directors  recommended  that  a  dividend  of  £5  per  cent  ahoold 
be  paid,  which  would  leave  a  balance  of  jS4,092. 


ENaiNEERINa  WORKS. 


The  Coffer  Dam  of  tlie  new  Houses  of  Parliament  was  enclosed  on  the  HMh  of 
December  last,  since  thut  time  tlie  men  have  been  actively  employed  in  dealing  away 
the  silt  within  the  cofifer ;  a  fine  stratum  of  gravel  covers  tne  whole  rite,  i^  that 
part  where  the  river  wall  is  to  be  erected  is  now  being  excavated  down  to  the  day 
substratum  for  the  foundation,  the  dam  stands  remarkably  firm,  thers  are  very  Httle 
signs  of  leakage  in  any  part  of  it.  We  shall,  in  our  next  ntnnber,  give  sonie  ac- 
count of  the  works  in  progress. 

Dover t  Jan.  13. — For  tilie  last  few  days  past  our  harbour*s  month  has  been  so  com- 
pletely choked  up  with  shingle,  in  consequence  of  the  prevalence  of  southerly  and 
westerly  gales,  that  all  ingress  or  egress  of  vessels,  foreign  or  domestic,  may  be  said 
to  have  been  entirely  cut  off.  Even  the  small  class  of  government  packets  have  been 
compelled  either  to  put  into  Ramsgate  harbour,  or  to  anchor  in  the  Downs,  then  to 
await  the  precarious  cliance  of  our  ineflicient  sluicing  power  enablingthem  to  dfoct 
an  entrance  by  the  next  tide.  Tlio  cdiuces  have  been  run  to  night  The  only  cflect 
these  playtliings  seem  to  have  is  to  tlirow  the  beach  in  a  heap  a  few  yards  beytrnd 
the  pier-hcod  at  low  water,  that  it  may  be  tlirown  back  into  its  old  podttoo  eadi 
succeeding  surge  as  the  tide  returns. 

Caledonian  ijeinal. — ^We  are  happy  to  learn  that  R.  Steoart,  Esq.,  one  of  the  Lords 
of  the  Treasury,  visited  the  Caledonian  Canal  latdy,  and  we  believe  govenunent 
seriously  contemplates  comoleting  tliis  great  work,  aiid  rendering  it  suitable  to  tha 
purposes  ori^aDy  contemplated,  viz.,  to  afford  facilities  of  trade  between  the  eastern 
and  western  coasts  of  the  island,  and  the  means  of  speedy  and  safo  paangato 
vessels  from  the  east  coast  of  America,  and  the  west  coast  to  the  Baltic.  Even  fai 
its  present  state,  we  learn  a  good  many  vessels  of  this  claa^^afe  paned  latdy,  and 
the  trade  is  daily  increasing.  Wlssu  tug  steam  boats  arfa '  establisKed,  we  have  no 
doubt  it  will  afford  government  an  ample  revenue.  Vf^ttaoM  be  recoUeeted  tha 
Ftfth  and  Clyde  Canal  did  not  pay  the  origind  spaeui[|g|ois  for  wmf  yarn  lAw  it 
was  opened,  but  it  is  now  one  of  the  most  porafitaUe  Hm^  iraikafai  tlsi  wantxjj^ 

( 
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BKIDGE  OF  THE  CARROUSEL  AT  PARIS. 


'.  3.   Scvi 


inn  '.(  one  or  the  «.Ie  aicliei,  ipnii,  IS6  feel ;  rile,  IS  f«et  6 
111  width  ut  pier,  13  feel. 

I  i/f  the  arcli,  mid  davaiioD  of  pier,  breadth  of  roadwaT,  17 
ie«,  ana  ivio  Tuol-palhi,  euuti  9  fetl ;  total  widiL,  3&  Fact.  _ 

F  g  3.  I'Inn  of  ribs  uf  tlic  arch,   shown  mure  ul  krge  in  lij^re  18.     Similai 

letTeis  in  flgureii  3, 17,  aiid  18,  refrr  tu  limilu  parti. 
rig.  4.  i-cciiun  <if  part  of  the  luadway  and  fuutpntb  over  the  arch.  A, 
>hc  upper  part  of  tlic  ciul-irou  iiii<ri  (figures  U  and  15).— B,  two 
flitclick  or  oik  timber,  I'i  iiiuUcs  ay  S  icuhct,  rurniioi;  tlie  looBiluiliDAt 
bcjrrrt  or  ([irdin;  ihejr  ate  hoiked  ti'gcllier  wiili  uul  nuduiew  bulti. — C, 
cxttritiulplaiea.tiK  inner  plate  10  hy  I'J  inuhet,  andtl.cuuiEriilati-a  by  Id 
iiK-boii,  bulled  togutUei  i  oa  the  fiicu  in  a  ca-l  inin  paneled  fa-cin,  fumiiiii; 
piutofiliecurnicc^. — D.irBiisTerhe  li«arersarjciiats,13by  lOincLet.placed 
4  Tue  4  inclies  apBitfromcenlrelu  centre;  un  the  endiare  ciul-iiun  caps, 
furiiiiii|;ii  mudillion  to  the  cornice. — E.  a  cu\t-iron  moulded  capping  tuibe 
niodilliun. — F,  loneitudiual  ptuie,  8  bj-  12  inche*.  to  curry  (he  t^£t  of 
fuiii-piklh  and  ii-oD  railintr,  wiih  a  bMiia  and  moulding  to  form  the  ctir- 
nicp.-G.ab'Mk.mbyBinct.PS.— II.IoneiludinalbeaTer,  12}tiy3Jincbei 
under  cunt  re  urfiutpalh,wilh»pLitcl3J>i]F8inchotocarry  curb  orfuutpUb , 
Biidrebiilcdoulinfo[manB)iertuii.'rurlliewa(crrrumtliiira«dvBy  toeuape. 
K,  curb,  e  bylSinchc) — L,  plaiikintc  of  luitpulh,  with  a  narrow  tlip  of 
iron  let  in  fluab  on  the  e-l|;e — M,  iiun  guards  bolted  down  to  curbi.^ 
Cuib  to  ruad»ny,  6  by  7  inchn,  i|il3>ed  on  Uie  lop  — P,  planking  of 

oiik4  iiichck  thick. — Q.pbitikipjj  of  fir  3  inches  thick R,  ruad  material). 

F'.g.  6.  Eli'vniiun  of  coriiii:i',  3  fei:t  lU  inche*  liigh ;  limilar  letter*  refer  to 

Kiinitar  parti,  as  iu  figuie  4. 
Fig.  R.  Se  ^tiou  of  one  I'f  the  longitudinal  beams  in  the  centre- 
Fit-.  7.  Section  of  the  abutment — A,  bione  springer,  the  face  cut  to  an  angle 
of  Gf.—B,  iron  abutment  plate, » iih  2  mortice  holes,  usbown  in  ttg.  80. 
C,  lim  uf  abutment  plate,  fuiming  a  socket;  Ibe  section  of  this  rim  ii 
shiiwi.  ill  fl],'!.  11,13,  nnd  13. 
Figi.  h  i:  0.  I^lcvaiion  uud  Miclion  of  the  b.ick  pl»e,  willi  3  mortice  boles. 
Fii;-  10.  Klevittion  of  the  front  plHtc  OT  rim,  funning  the  socket. 
Fi^'.  1 1.  Sc>:',ii>B  of  rim  muud  ubutmeut  plutc,  aciuu  A.  to  B. 
V<g.  13.  l>;ito  ...  ...  acrosh  C.  to  D. 

Frtr-  13.    Ditto  ...  ...  across  E.  to  F. 

Fij;.  14.  F.luvnlinn  and  section  of  one  of  the  riogi  atid  vouneciing  piecei  oi 

stayt  bitween  the  rings. 
Fig-.  1'^.  Ilorlzonlal  sectiuD  and  plan  uf  ditto. 
Fig.  16.  ElevMiun  of  one  of  the  external  lenplhi  of  the  tubular  libt  of  cast 

iron,  13  fiel  'J  incbi-s  lui.g.  nud  2  fc'Ct  ti  inches  deep,  iocluditiK  f)  'Uges. 
Fig.  17.  Elevation    of  the  intide   Tib<,   khowing  Uie  section  of  tbii   biilU 

and  ribs. 
Fi|^.  18.  Plan  of  top  of  one  of  the  ribt,  showing  tbe  edfte  of  the  flanges  a':d 
tunnexiuns. — A,  iron  iiilml.-ir   rib.— B,    cai>t-lroD  IhjIIow  Cylinders,  4^ 

ii.cliei  dinmeivr,  fuimiii^  stays  beluci-'n  the  ribs C,  wrout;lit-iron  boUi 

orties,  Ij  inclm  dianietiT,  wiili  nui>  and  screws.— D,  oui-irim  diagonal 

braces,  with  fenthers,  avtr.ige  9  by  S^  inches,  and  a  groove  at  the  ends, 

niiiiig  on,  and  boiled  to  the  cunnvctiiig  pieces,  tcrewed  to  both  side^  of 

the  upper  tiaiige  uf  the  tubuluc  ribs ;  similai  letten  refer  lo  similar  parts 

infi!;>"cI7. 

Fig.  19.  An  enlarged  section  of  rib,diawn  to  atcalc  of  Iwoincbc*  to  the  foot 

A,  CHil-iron  caninj;. — It.  niue  lhickiiL-s.>*i  of  limber,  benl  into  a  cuivi- 

UubBr  t'uim,  and  bulled  t'lgellier  with  nut  and  screw  bolls,  C  C — D, 

COBtiog  ofusphnlte.— E  E,  nut  aud  screw  bolts,  connecting  the  two  checks 

of  the  iron  rib,  with  thin  sliiu  of  «uui  between  the  &anget._F,  capping 

of  Bspbalte.— U,  lower  pnrt  uf  une  uf  theiioa  rings,  which  cairiet  Ihe 

longitudinal  bearers,  b»  ilion'n  in  fig.  4. 

Thin  bridgi:  was  cnnslntctcd  under  the  direction  of  M.  Polenceau, 

ens^nccr.    It  w-ns  comniinL-cd  in  the  yi'ar  luM.  nnd  coiniiletcd  in 

IKKi.     It  f»rmti  a  coDmiiiniL'iiilun  over  the  Stiiie,  Lctweeit  tlie  Place 

dii  Carroiisi-l  by  the  Qiiiii  ilu  Louvre  and  ihc  CJiiai  Vollnire.    The 

liriilgc  presents  some  novel  fcutun'.'i  in  its  enii>truction,  so  as  to  merit 

i!ie  ailentioii  of  ihc  |>rofci>sior).     It  is  com-irucled  of  timber  and  ii«i, 

with  stone-cnsi'd  pitrs  and  (l^)ll(mcnl^i.     Tlie  bridpe  con>ii.lB  of  three 

nrdie-,  furming  portions  of  nii  ellipsis.     One  only  is  thovi-R  in  the 

aeconiimnyinK  dniwings.     Tlie  centre  nrch  is  IHJ  feet  span,  nad  16^ 

feet  riHL'i  nml  ihc  l»o  ^ide  ur<.h[':>  156  feet  Hi«n,  and  ISJ  feet  rise. 

The  total  li-n},'th  of  the  liriil^e,  incli;iiin(t  |iiers  nnd  altuttncntu,  is  558 

feet,  and  the  brendth  of  lite  roiidwiLV  35  feet.     The  whole  length  of 

the  Lridi;e  it)  its  de^i^  form-!  n  llu't  iirch.    The  chord  line  of  the 

side  arehcn  is  iili<rhily  removeil  from  the  horizontal,  m>  that  a  line 

druun  from  the  springing  at  the  pier  to  the  sprinniug  at  the  ubutment 

wouhl  iiiiiku  an  angle  of  one  degree  with  the  horizon.    The  chord  of 

tlie  middle  arch  is liorizontal. 

The  piers  are  eB.sed  with  hewn  sandstone,  andf.llcd  in  with  con- 
crete. Thcj-  are  id-o  erecird  on  u  foundation  of  concrete,  and  jiro- 
tcctcd  with  sheet  piling.  The  ciii-WHters  at  earh  end  of  the  j^iers 
are  scmi-cmjular,  and  arc  thus  carried  up  to  a  level  wiih  the  spring- 
ing of  the  arch,  and  tenninaled  with  a  hcmi»phcrical  h«id.  Above 
that  level  Ihe  piere  are  carried  up  ttjuare,  mid  project  about  1  loot 
8  inchra  before  the  Clcc  of  the  archet.   The  abutments  are  also  cased 
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TiDced  that  wherever  works  of  a  public  nature  have  been  executed  by 
the  Government,  they  have  not  only  been  inferior  to  those  now  named, 
bat  they  have  also  been  attended  with  much  more  expense  than  il 
undertaken  by  private  enterprise.     If  we  look  at  the  imperfect  execu- 
tion, and  unfinished  state,  of  the  Caledonian  Canal,  after  an  expendi- 
ture of  one  million  sterling,  and  thirty-five  years  of  time,  it  is  really 
not  calculated  to  inspire  people  with  confidence  in  the  executive  of 
the  country,  as  either  being  the  best  or  most  competent  authority  to 
execute  public  works.     Or,  again,  at  the  suspension-bridge  erected 
over  the  straits  of  the  Menai,  a  structure  strongly  characterised  by  its 
ffiferiorlty  of  strength  and  durability,  as  compared  to  those  bridge- 
works  erected  cither  in  ancient  or  modem  times.    This  fragile  and 
perishable  work  was  constructed  under  Royal  authority,  and  which 
the  passing  breeze  not  only  dismantles  and  renders  impassable,  but  is 
dso  fast  consuming  its  strength  by  the  vibratory  motions  to  which  it 
is  constantly  exposed,  as  well  as  the  never-ceasing  oxidation  of  the 
material  which  U)rms  the  main  and  imposing  feature  of  that  structure. 
The  expense  of  the  Holyhead-road  and  bridges  is  stated  in  the  ap- 
pendix, p.  36G,  of  Sir  Henry  Parneirs  book  on  roads,  at  £759,710.  6s. 
lid.  sterling,  and  the  expense  of  the  execution  per  mile  of  the  road  is 
from  £4,000  to  £3,000  sterling,  and  the  tolls  upon  that  road  are 
much  higher  than  upon  any  other  road  in  England.     We  are  not 
aware  that   Government  toll-roads  or  Govemmont  steam-boats  are 
cheaper  to  travel  on,  and  voyage  in,  than  tliose  of  private  companies. 
For    example,  the  faro  from  Dublin   to  Liverpool,  in  her  Majesty's 
steam -vessels,  is  from  five  to  ten  shillings  more  than  what  is  charged 
by  the  Dublin  Company's  steamers  from   the  quays  of  Dublin  ;    so 
much  for  Government  cheapness. 

It  is  not  only  painful  to  contemplate  the  odious  monopoly  of  govern- 
ment in  the  post-ofiSce  department,  hut  it  is  really  extremerf  injurious 
to  this  great  commercial  country  that  the  postage  of  letters  should 
be  overwhelmed  with  so  high  a  rate  of  duty.  What  insanity  then  to 
talk  of  the  government  of  this  countr>'  becoming  constructors  of  railroads 
and  carriers  of  passengers.  **  Legislation  is  not  health  but  human 
welfare  i*  and  the  government  of  Great  Britain  has  quite  enough  to  do 
in  legislating  for  this  creat  empire  and  the  colonies  thereunto  b^onging, 
without  interfering  with  projects  which  should  be  left  entirely  to  the 
enterprise  of  the  people  under  proper  legislative  restrictions  for  the 
good  of  the  public. 

Looking  at  France,  one  of  tlte  most  powerful  nations  in  Europe,  and 
where  by  arbitrar}'  authority  the  public  works  of  that  country  had  been 
placed  under  the  controul  of  the  state  ;  arc  those  works,  wc  ask,  more 
substantially  executed,  or  kept  in  a  better  state  of  repair  than  those  of 
Great  Britain  ?  Is  it  not  allowed  by  every  person  who  has  travelled 
through  England  and  France,  that  the  roa^  of  the  former  country  are 
much  better  tlian  tliose  of  the  latter,  and  that  the  superiority  in  the 
velocity  of  travelling  in  Great  Britain  is  well  known  and  admitted  to 
surpass  that  of  any  other  country.  It  is  also  remarkable  that  our  bridges, 
docks,  harbours,  canals,  nye  and  also  our  railways,  arc,  we  venture  to 
lav  with  pride,  the  most  substantially  executed,  and  the  grandest  works 
of  the  kind  tliat  the  people  of  any  nation  in  the  world  has  yet  executed. 
These  noble  engineering  works  astonish  all  travellers  who  have  visited 
Great  Britain ;  they  announce  the  genius  and  enterprise  of  not  only  a 
great,  but  that  of  a  free  people,  whose  unparalleled  activity  and  intel- 
figence  have  not  been  fettered  and  withered  by  legislative  enactments 
in  the  promotion  of  commerce,  the  increase  of  our  national  wealth,  and 
the  consequent  greatness  of  tliis  empire :  and  this  may  be  justly  at- 
tributed to  perfect  freedom  being  allowed  to  every  kind  of  private  en- 
terprise under  parliamentary  regulation. 

Let  us  examine  how  fur  the  Railway  Commissioners  have  been  able  to 
lay  out  a  judicious  system  of  railroads  lor  the  southern  division  of 
Ireland,  and  whether  they  have  been  able  to  de  so  upon  better  levels, 
and  at  a  less  expenditure  of  mileage  than  private  companies. 

First,  to  connect  the  cities  of  Dublin,  Kilkenny,  and  Limerick,  the 
following  will  show  the  extent  of  mileage  and  the  gradients. 


the  number  of  miles  of  Railways  which  will  be  required  to  ooDoeet 
them,  first,  by  the  system  proposed  by  the  Bailwey  Commisrionen.  and 
secondly,  by  the  Companies*  system. 


Length  of  mileage  by  the  Com- 
panies' lines. 

M.     F. 
Dublin  to  Limerick,  cha- 

tcristic  gradient  1^7; 
Branch  to  Kilkenny  jrhn       28     0 


HI     0 


Length  of  mileage  by  the  llailway 
Commissioners*  lines. 

M.     ¥: 

Dublin  to.  Limerick  cha-  ?  i  .^g  a 

teristic  gradient  Tiiy      J 

Branch  to  Kilkenny,  clia-  \    or  a 

teristic  gradient  ?ig      j    -o  4 

155     0 

Difference  in  favour  of  the  Companies*  lines        IG 

Hence  it  appears  by  these  facts  that  the  system  of  railwaj's  proposed 

by  the  Companies  to  connect  Dublin,  Kilkenny,  and  Limericlt,  would 

be  sixteen  miles  shorter  tlian  the  length  of  those  railways  proposed  and 

recommended  by  the  Railway  Commissioners. 

A£«kO|  taking  Dublio,  Kilkenny,  Limerick,  and  Cork,  and  comparing 


By  the    Railway  Commissioners* 
system. 

M. 

Dublin  to  Limerick  128 

Kilkenny  branch  26 

Cork  branch  76 

Small  Southern  branch  at  \ 
Donahill  ) 


139 


0 
0 


F. 
4 
4 

7 

13     0 


By  the  Companiei'flTateoi. 


Dublin  to  Limerick 
Kilkenny  branch 
CoriL  branch 


M. 

Ill 
28 

68 


F. 
0 
0 
4 


244     4  ;  207    4 

Difi'erence  in  favour  of  the  Companies*  lines        87    3 

Here  again,  in  comparing  the  Companies*  lines  of  proposed  railways 
with  those  laid  out  by  the  Railway  Commissioners,  there  would  be  a 
saving  of  37  miles  3  furlongs  by  adopting  the  Companies*  system,  which 
is  very  serious,  viewed  both  as  to  the  first  expense  of  construction,  and 
afterwards  in  working  those  lines  of  railroaos. 

We  shall  now  exhibit  the  distances  to  be  travelled  in  goine  from 
Dublin  by  Limerick  to  Cork,  from  Dublin  to  Kilkenny,  and  from 
Limerick  to  Cork,  &c.,  b^'  the  Commissioners*  lines  and  also  by  those 
proposed  by  the  Companies. 

Diff.iD 
fiiTGur 

By  the  Companies'  lines    of  Com- 

panies' 


By  the  Railway  Commissioners*  lines 


Dublin  to  Limerick 
Limerick  to  Cork 
Dublin  to  Kilkenny 


M. 

128 
98 
82 


F. 
4 

21 
0 


Dublin  toLimerick  &  Cork226     6} 
Dublin  to  Waterford  144     2 


M.  F. 
Dublin  to  Limerick  1110 
Limerick  to  Cork  68  4 
Dublin  to  Kilkenny  75  0 


liofs. 
N.  F. 

17  4: 

29  6i 
70 


Dublin  to  Limerick 


179  4    47  «i 


and  Cork 
Dublin  toWaterfordlOS  0    41  2 


The  direct  distance  from  Dublin  to  Cork  by  the  Commissioners*  line 
not  passing  through  Limerick,  would  be  169  miles  5  furlongs;  by  tbf 
Company's  line,  passing  through  Limerick  to  Cork,  would  be  179  miles 
4  furlongs  ;  difference  in  favour  of  the  Commissioners*  line  9  miles  7 
furloncs.  Looking  attentively  at  the  above  table,  and  also  at  the  map 
of  Ireland,  it  will  appear  that  the  Companies*  lines  possess  many  and 
great  advantages  over  the  Railway  Commissioners*  system  of  railways 
as  laid  out  in  the  south  of  Ireland. 

It  appears  by  the  Railway  Commissioners*  maps  that  a  railway  has 
been  delineated  on  the  map  from  Clonmel  to  Waterford,  but  in  ex- 
amining the  estimates,  it  docs  not  appear  tliat  any  item  of  expense  it  te 
be  found  for  constructing  the  continuation  of  tiie  railroad  from  CkNi- 
mel  to  Waterford,  distance  26^  miles,  which,  at  10,000/.  per  mile,woiiU 
be  262,500/.,  which  is  a  serious  error  committed  by  Uie  Railway  Cooi- 
missioners  ;  for  it  is  not  pessible  to  think  that  tliey  ever  thouglit  of  ex- 
cluding the  city  of  Waterford  from  the  benefit  of  railway  commnnici- 
tion.  In  the  Railway  Report,  appendix  A,  No.  1,  page  11,  it  b  there 
stated  that  no  survey  was  made  of  the  Limerick  and  i^terford  line  for 
the  Commissioners  further  than  Clonmel.  Tliis  is  certainly  an  extn- 
ordinary  admission  as  regards  the  city  of  Waterford,  containing  80JOOO 
inhabitants,  having  an  excellent  port,  an  immense  shipping  of  both 
sailing  and  steam  vessels,  and  an  export  trode  of  more  than  two  mOlioBS 
sterling. 

In  looking  over  the  Railway  Report  we  find  it  stated  at  page  41,  ihst 
the  distance  from 

Dublin  to  Cork        is  166  miles  5  furlongs 
to  Limerick      125  4 

...      to  Waterford    141  8 

to  Kilkenny       79  0 

Tliese  distances  are  all  incorrect,  for  in  looking  over^the  sections,  the 
zero  of  mileage  Js  pUced  three  miles  from  the  Dublin  Post  Office ;  and 
therefore  three  miles  should  be  added  to  each  of  the  above  distances; 
for  example  Cork  is  169  miles  5  furlongs  from  Dublin  according  to  the 
figured  sections  given  by  the  Railway  Commissioners,  and  not  1 66  miles 
5  furlongs,  &c.,  &c. 

At  pages  104  and  105  of  the  Irish  Railway  Report,  the  powers  of  four 
locomotive  engines  are  given.  The  diameter  of  Uie  cylinders,  the  length 
of  stroke  of  the  pistons,  diameter  of  the  wheels,  and  the  weight  of  tlie 
engines  and  tenders  have  also  been  stated. 

"  Now  the  whole  power  of  these  several  engines  is  found  by  multi- 
plying the  area  of  their  respective  pistons  by  the  pressure  (64.71bs.,)  and 
then  reducing  thb  product  to  the  circumference  of  the  wheeL'* 
**  In  this  way  it  will  be  found  Uiat  Uie  whole  power  b:*i>Cla9B  fint. 
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■jttem  of  Iriib  nilmya  l*iil  out  bj  the 
eitromelj  ilefKtivo  aod  Dbjoeiionibls  one,  u  lo  the  dittribuiioD  ol 
thU  iDtercDimnanication  by  railwayi  through  the  Koutlinn  diiuion  ol 
IreUnil,  as  faru  regards  the  eonnocting  of  the  cities  of  Dahlia,  Kil- 
kepny.  Limerick,  aoJ  Cork  ;  altliuiigh  the  royil  comniiulonen  liail 
bathre  them  a  verj  lensible  ind  also  an  ably  writtea  paper  by  a  gea- 
Uemaa  of  the  name  of  Sinclair,  who  tccma  to  have  studied  the  lubjcct 
of  railiraya  with  deep  altenilon.  Ho  rtitea  in  liii  letter  aJilrcued  lo 
Peter  Barlow,  printed  in  llut  Railway  Keport  Appendix,  A.  No.  12, 
page  83,  in  which  the  fallowing  paragraph  ii  lo  be  found: — 

"  la  laying  out  great  or  gcacral  linei  of  railway  through  a  countryi 
my  uperionce  of  the  system  generally  leads  me  to  think,  that  it  would 
be  wtromely  desinblo  to  carry  such  main  lines  so  near  to  considerable 
towos  at  to  tupertede  the  Htcaailyofbraiichfi." 

IiCt  us  hear  what  the  royal  commissioner*  say  on  thiii  subject : — 
"  It  is  not  by  selecting  a  line  lo  snme  large  town,  and  conferring  upon 
it  tbe  imposing  title  of  a  grand  trunk  line,  that  the  object  for  which  we 
ore  contending  is  lo  he  accomplished."  Tiicn,  was  it  wrong  to  have 
ononected  Llierpool,  Birmingham,  and  London  together  by  one  main 
line  F  Was  it  wrong  to  hsve  connected  Bristol  and  London  by  one 
direct  main  line,  and  titled  it  the  Great  Western  ?  N'llhinf;,  in  our 
opinion,  is  better  Iban  to  haTo  largo  cities  at  Iho  termini  of  railways. 

The  system  of  railways  which  have  been  propojcd  Jn  tlie  south  of 
Ireland  by  the  Irish  Railway  CommiMionfrs,  hasevidently  been  copied 
from  a  small  map  of  Ireland,  containing  a  proposed  project  for  making 
■  main  line  of  railway  between  the  harbours  of  Kingstown  and 
Valenlia;  the  map  is  dated  London,  May,  I98.>,  and  carries  the  sig- 
nal lire  of  the  person  then  engineer  In'theDnblin  and  Kingstown  Railway 


Railway  Commission,  not  only  in  the  drawing  up  of  parts  of  the 
report  itself,  but  also  in  the  selection  of  the  railway  lines,  as  will 
appear  by  the  small  map  alluded  to ;  and  so  highly  injurious  did  Ihb 
appear  to  some  of  the  indNiduals  in  high  authority,  that  part  of  the 
report  which  bad  appeared  in  the  first  numbers  printed,  was  altogether 
■uppretsed  in  those  which  subsequently  appeared,  and  this  gave  rise 
to  a  discnssion  In  the  House  of  Oommuns,  to  which  the  Chancellor  of 
the  Eichequer  was  not  able  to  glvo  a  satisfactory  reply.  This  trans- 
Htion  alone  is  strong  presumptive  evidence  of  the  partiality  and 
favouritism  which  has  characterized  the  proceedings  of  the  Royal  Irish 
lUllwav  Commission. 

We  nave  been  not  a  little  surprised  to  find  tliat  one  of  the  engineers 
who  had  advocated  and  laid  out  the  line  of  railwDy  from  Dublin  to 
Belfikst,  bv  Newry,  along  the  sea  slioie,  called  the  coust  line  of  railway. 
Appears  also  as  tlie  engineer  and  advocate  fur  the  railway  commissioners' 
ipland  line  extending  from  Dublin  to  Armagh  and  Belfast.  The  in- 
land line  of  railway  is  well  known  to  be  the  avowed  and  open  opponent 
ofthecoast  line  of  railway:  we  conceive  tliis  proceeding  to  be  cer- 
tainly nn  anomaly  in  the  jurisprudence  of  civil  engineering.  It  is 
b«yond  our  comprehension  liow  a  professional  man  could  conscientiously 
reconcile  lo  himwlf  such  a.  proceeding,  or  coiiiiniie  to  possess  thnt 
respect  due  to  the  integrity  of  his  cliaracter,  in  becoming  tlie  professional 
advocate  ofa  competing  line,  destructive  we  slinuld  think  to  the  in- 
terests of  the  Coast  Line  Company,  by  whom  he  was  ori^'inally  em- 
ploy)^. On  this  subject  we  liave  already,  in  a  very  forcible  manner, 
expressed  our  opinion  tliat  no  engineer  in  the  cmulnymciit  of  any  of 
tbe  Irish  railway  companies  should  liave  been  employed  by  the  com- 
missioners in  byioB  out  railways  in  Inhnd.  that  tliev  should  have  been 
ctlreful  to  liave  kept  tliemselves  free  fiom  any  lier'calttr  obiervations 
which  miglit  be  madeos  tosuch  a  proceeding ;  but, this  fiiir  and  str«ight- 
forwnrd  course  could  not  be  done  in  Ireland,  nn,  nut  even  by  a  royal 
railway  commission ;  thiir  proceedings  could  not  be  conducted 
witliout  an  open  exhibition  of  partiality  and  (itvnuritisni  by  the  employ- 
ment lioth  in  thesoiilli  and  also  in  the  north  of  the  engineers  of  various 
competing  and  rival  railway  companies  in  Ireland. 

It  appeiirs  tliat  two  systems  of  railways  hove  been  laid  out  through 
thesiiiitli  of  Iieland  by  the  prorcssinnul  en;;iiieen  employed  by  lEie 
commissioners  j  one  to  plrnse  the  Hoyul  Irish  Railway  Conimissiuners, 
tlip  otii  r  to  plea-te  tliccompaniet — iliosesystemsbeingat  utt-rvariunce 
with  each  oiliei ;  we  ask  would  it  not  be  proper  to  have  those  im- 
portant differences  flr<t  euminrd  and  iovcitigated,  and  then  decided  by 
an  impartial  tribunal,  com  nosed  of  tlie  liigliei<t  engineering  authority 
which  could  be  found,  touhy  unconnected  with  either  the  lloval  Irish 
railway  proceedings,  or  tliote  of  any  eiittinc  Irish  railway  co'mpani«s 
Iq  Ireland. 

Itli  remarkable  tliat  although  Mr.  Nimmo,  Mr.  Telford,  Mr.  Bald, 
Hr.  9tcplienMn,  nnd  other  eminent  cniEiiiceTi  who  were  pn>fessionBlIy 
miployed  in  Ireland,  to  report  on  railroads,  and  that  their  reports 
■tue,  that  u  iDoonw  profit  wouU  be  derived  frptn  them  of  tan,  twelve, 
«ad  tbfrtcca  fw  cmL]  yel^  ibe  Irish  Railway  CoDimiisioaers  hare  not 


noticed  those  statements  and  valuable  reports.  Further  it  appoMalgta 
piintcd  report  of  Mr.  Griffillis  (one  of  the  railway  COasmisaMHieia) en 
the  proposed  Limerick  and  Cork  railway,  tliat  it  would  |wiy  k  pioStnf 
1 1  j  pec  cent.,  while  on  the  other  luind  it  deserves  notice  tliU  tlie  Irish 
Itailwat  (.'ommissi oners  state  tliot  the  suggested  railwaya  in  Ireland 
will  only  pay  from  3]  to  i  per  cent. 

"  Aiiil  tliroii^ii  whose  agency  do  tbe  railway  cammisaioDenatrireal 
thisconchisionV  Why  tliey  employ  Mr.  Staolev,  of  the  StUBp«fice, 
to  make  their  calcublions  ;  a  peraon  well  qnaMed  to  dOM  buknnl 
books,  atid  give  tile  bulance  wliidiever  way  the  portiea  ploMCd."— Jfr. 
O'CoHtuiti  Spetch  I  Jioute  of  Commoiu,  30th  Jul]/,  1B3S.  AikI  wbt 
has  since  been  promoted  to  be  Secretary  to  the  Irish  Poor  \xm  Con- 
missioners  tlirough  the  iiifiuence  of  the  Cliairman  of  the  GimkI  Caaal 
Companv. 

A  cry  Lis  been  set  np  by  the  jobbers  in  public  money  that  IreloDdii 
not  able  to  tnaiutoiu  railroads.  It  may  be  obscned  tliat  it  bai  not  JTt 
b(>en  shown  tiy  any  kind  of  well  grounded  facta,  that  such  tstliecott 
Because,  llic  Kingstown   Railway  lins  been  tini.qhed  by  private  ealu- 

K'ise,  aided  by  a  loun  from  the  slate.  Tlic  Ulster  aiid  Dragbsda 
ailwnys  are  in  progress  of  execution,  and  so  would  the  Dublin  aod 
Kilkenny  Rallirnj-,  if  it  had  not  been  checked  in  ita  oourie  by  lbs 
unfununatc  publication  of  the  Irish  Railway  Re|>ort,  and  also  tb* 
Dublin  and  Limerick  Railway.  In  all  of  which  British  capitaltita  bod 
joined  with  tlie  Irish  com )»inies,  being  perfectly  satisfied,  from  aceunle 
cnk'ulntions.  of  a  protitable  rtsult.  Scotland  lias  already  made  five 
rrfilwoys,  and  there  arc  five  or  six  more  in  progresa  of  execution  ii 
that  country.  And  really  we  think  tliat  Ireland  oiiglit  to  be  as  cell 
able  to  make  lier  owti  railways  by  private  enterprise,  aided  by  Britidi 
capital,  as  Scotland,  if  tlic  public  companies  wlio  liave  projected  thoM 
works  be  not  iutcifercil  with  by  the  state. 

Have  not  all  llie  Steam  Navigation  Companici  in  IreUml  bM> 
eminently  successful  ?  nnd  arc  there  not  fleets  of  steamers  sailing  «■• 
sianlly  from  Cork,  Wnterfurd,  Wexford,  Dublin,  Drogbeda,  Dundilk, 
Newiy,  Belfast,  and  Londonderry  to  the  ports  of  Great  BritaiD?  Hti 
not  tlie  Dublin  Steam  Packet  Company  alone  raised  five  hnnditd 
thousand  pounds  steriiny  'f  And  is  not  that  company  os  well  oa  all  iht 
otiien  in  a  prosperous  condition ;  these  well  attettea  facts  speak 
Tolnmes  as  to  what  private  enterprise  could  effect  in  Irebnd,  if  it  bt 
not  ihacklff  hi/  Hate  tmmopli/,  but  nidcd  ond  assisted  by  jtidicion 
loans  from  the  (Government,  or  as  recommended  by  a  Select  CumnutUe 
of  tlie  House  of  Commonsin  1835. 

As  a  high  autliority  of  the  value  of  private  enterprise  applied  le 
public  undertakings,  we  beg  to  quote  the  following  obserratioiia  of  Dr. 
Bo  wring  ; — 

"  Dr.  Bowring  observed,  there  appeared  lo  him  lo  tiea  HDaniw»s 
feeling  in  favour  of  the  communication  by  the  Red  Sea.  At  preaemit 
was  most  imperfectly  carried  on  ;  but  by  the  formation  of  sticu  a  earn- 
pany  as  that  proposed,  it  would  be  greatly  improved.  An  ol^ectioa 
nod  been  offered  to  the  proposed  plan  »f  its  being  lefi  taapriuie 
company,  but  that  it  should  he  taken  up  by  the  Goveinraeot.  HehJ 
always  thought  that  English  commerce  had  spietul  to  tlie  extent  thatil 
had  owing  lo  its  being  htl  toprivale  tnltrprite,  and  lliat  it  waa  deaiiabit 
tliat  it  sliould  he  as  independent  of  the  'lovernmentas  poaaible.  ItwM 
in  this  spirit  tliat  the  French  merclianis  replied  to  the  great  ministerof 
the  day,  when  he  asked  wlint  he  could  do  for  their  advantage,  when  tbey 
said,  *  Leave  us  alone.'  (Heat,  hear,  heai.)" — Steam  Caimmtmicatht 
vHh  India,  Public  Meeting  held  at  the  London  Tavern,  liithop^att- 
street,  Jan.  IBlA,  !fl39. 

Looking  at  the  total  exclusion  of  central  I;e1and,  and  the  whole  pro- 
vince of  Connanghc,  from  mlwny  intcrcomraunication  by  tlie  comiai^ 
sioners,  and  at  the  imperfect  end  ohiectioiial  system  of  railways  laid  on 
by  them,  both  in  the  south  and  in  the  north  of  Ireland — again,  at  lb* 
numerous  errors  existiug  in  the  commissioners'  maps,  aeciiona,  levcb, 
and  gradients — fully  authorises  u«  in  declaring  thnt  tliey  present  a  ova 
of  inaccumctes  unequalled  in  any  work  that  has  yet  been  published 
under  executive  authority  by  any  state  in  Europe.  The  Report  is 
deficient  as  an  exposition  of  Ireland's  manufactiirinE  induniy  j  of  her 
intpmut  traffic  j  the  amount  of  her  agrlcultumi  produce;  her  mincial 
wealth  1  her  lake  and  river  w.ilcr  power;  the  extent  of  her  improtaUe 
wiutes  and  sea  lands ;  the  value  of  her  sea,  river,  and  lake  niheries| 
the  number  of  her  steam-boots,  &c.  ;  the  extent  of  her  coal  and  peat 
fuel ;  her  liike  and  river  nnvigaiions  i  the  revenue  of  her  chief  towtv, 
B.-C.  Nor  does  it  appear  tliat  any  correct  geological  s«irTej  has  been 
made  of  anv  one  of  the  Irish  counties ;  although  acotourM  map  iMI 
been  publislicd  by  the  railway  commissioners,  ai  if  it  really  had  been 
the  result  of  an  examination  of  the  whole  of  the  Irish  suata,  but  tUi 
documrnt  is  iiKorrect. 

Tlie  effect  of  tlie  Railway  Commissioneii'  Report  clothed  ai  li  {s 
with  an  official  garb,  lias  beeo  to  engender  doiibta  in  the  minds  oT  Bri- 
Usb  capiutisti  as  to  the  returns  whidi  they  Iwd  prerioQiIj  npccttd 
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ON  THK  GENERAL  THEORY  OF  THE   STEAM  ENGINE. 

Notwitlistanding  the  number  of  years  which  have  elapKed  since 
the  invention  of  the  Steam  Engine,  and  the  immeneie  extent  to  which 
it  ib  now  employed,  as  well  iw  the  great  imjiortance  at  present 
attached  (particularly  in  some  of  its  applications)  to  the  perfection 
and  economy  of  its  working :  yet  our  knowledge  of  the  general  theory 
of  its  action  i>  still  but  very  limited.  We  were  led  to  investigate 
this  subject  more  fully  on  the  perusjd  of  a  pamphlet  which  apjK'ared 
in  the  course  of  last  year,  entitled,  **  A  New  Theory  of  the  Steam 
Engine,"  by  the  C he valerCi.dePambour,  and  puri>orting  to  be  an 
analysis  of  a  memoir  by  the  same  author,  which  was  read  at  the 
Institute  Royalc  of  France,  during  the  year  1837.  The  author,  after 
shewing  the  inaccuracy  of  the  ordinary  mode  of  calculation  used  U) 
determme  the  etfecls  jind  proportions  of  steam- engines,  cxiwses  what 
he  calls  his  new  theory,  by  means  of  which  he  undertakes  to  solve  all 
problems  relating  to  those  eflfects  and  proi)ortions.  M.  de  Pambour*s 
theory  consists  essentially  in  the  following  laws : — 

1.  That  the  pre^^suro  in  the  cylinder  is  strictly  regulated  by  the 
resistance  on  the  piston  and  by  nothing  else. 

2.  That  the  velocity  of  an  enjjinc  is  determined  by  the  'quantity  of 
water  which  can  be  evaj^^orated  m  the  boiler  in  a  given  time,  and 

3.  That  the  pressure  m  the  lK)iler  is  indifferent,  provided  it  be  at 
least  eoual  to  t  tie  pressure  in  the  cvlinder. 

The  last  of  these  laws  isof  ver}'  little  consenuence,  since  it  can  have 
no  effect  on  any  of  the  calculations ;  but  tne  two  former  ser\'e  to 
solve  all  the  problems  relating  to  Kteam-engines  ;  for,  having  as- 
certained the  quantity  of  steam  generated  in  the  Ixnler,  and  trans- 
mitted to  the  cylinder,  as  well  as  the  velocity  of  the  piston,  which 
gives  the  volume  occupied  by  that  steam,  we  find  its  density  and 
elastic  force,  and  conserpiently  the  resistance  on  the  piston.  Inversely, 
either  of  the  two  other  quantities  might  be  determined,  the  rest  1)cing 
given.  The  principal  difference  l)etwccn  M.  de  PamlKJur's  and  the 
ordinar\'  mode  of  calculation  is  that,  according  to  the  former,  the 
effect  of  an  engine  is  measured  by  the  quantity  of  steam  generated  in 
the  boiler;  and  according  to  the  latter,  by  the  quantity  used  in  the 
cylinder :  both  which  quantities  must  be  equal,  ifcorrectlv  measured ; 
unless,  of  course,  there  be  any  discharge  through  the  safety  valve,  in 
which  case  M.  de  Pambour*s  method  would  fail,  if  he  had  not  the 
means  of  mcc'isuring  or  estimating  the  quantity  so  lost;  in  place  of 
which  he  assumes  (for  locomotive  engines)  an  average  loss  of  one 
fourth  of  the  whole  of  the  steam  generated,  and  therefore  considers 
the  effective  eva])orating  [wwer  oi  a  boiler  to  be  three  fourths  of  its 
total  evaporating  power.  Now  this  clearly  cannot  be  true  for  all 
locomotive  engines,  nor  even  for  one  engine  on  all  occasions  ;  the 
safety  valve  will  be  more  or  less  open,  according  to  the  load  of  the 
engine  and  the  pressure  in  the  boiler;  and  the  discharge  of  steam 
through  the  valve,  when  open  to  the  same  degree,  will  depend  on  the 
pressure  in  the  boiler.  The  latter  circumstance  would,  however, 
nave  but  an  imperceptible  influence  if  the  difference  of  pressure  were 
not  very  considerable,  the  velocity  of  efflux  ])eing  directly  as  the 
effective  pressure,  and  inversely  as  the  density  of  the  steam. 

Tlie  manner  in  which  M.  de  Pambour  arrived  at  the  average  loss 
of  steam  through  the  valve,  shows  that  it  is  seldom,  if  ever,  correct. 
He  first  ascertamed  what  rise  of  the  valve  was  necessary  for  the  dis- 
chari^e  of  all  the  steam  generated,  wliich  corresponds  to  different 
numoers  of  degrees  of  the  spring  balance  for  different  Iwilers,  and 
then  observed  the  actual  rise  in  a  certain  number  of  experiments 
made  with  different  engines ;  he  then  compared  the  sum  oi  all  those 
rises  with  the  sum  of  all  the  rises  necessary  to  give  egress  to  all  the 
steam  cenerated  in  the  various  lx)ilers,  taken  once  for  each  experi- 
ment, in  eleven  experiments,  the  sum  r)f  actual  rises  was  12  degrees 
of  the  various  spring  balances,  and  the  sum  of  rises  necessfirj'  to 
give  egress  to  all  the  steam,  in  each  case  46*5  degrees  :  namely,  five 
experiiiRiil.";,  witli  engines  requiring  T)  degrees,  give  25  ;  three  expe- 
riments, with  one  requiring  4,  give  12;  two  experiments,  with  one 
requiring  3,  give  (5 ;  and  one  experiment,  with  an  engine  reciuiring 
3*5,  gives  3-5 ;  which  numbers,  when  added  together,  will  be  found 
to  make  up  46*5.  The  ratio  of  12  to  4G'5  being  verj-  near  one-fourtli, 
this  has  been  taken  as  the  average  rise  of  the  valve,  and  conse- 
quently as  the  avenigc  loss  of  steam. 

Thus  we  see  that  we  can  make  no  use  of  the  constant  coefficient 
0*75  pdetennining  the  effective  evaporating  i>ower  ofal>oiler;  for 
it  might  ver}'  well  happen  that  only  one-eighth  should  escape 
through  the  valve,  in  which  case  we  should  find  the  effect  one- 
seventh  too  little  ;  and  if  in  any  case  there  shoidd  be  a  loss  of  one- 
half  of  the  steam,  then  we  should  arnve  at  a  result  50  per  cent,  too 
great. 

But,  setting  aiside  the  error  we  should  commit  by  taking  the 
average  rise  of  the  valve,  how  arc  the  following  fiictstobe  accounted 
for  ?    In  the  table  of  experiments  at  i>age  IW  of  M.  dc  Pambour^s 


'*  Treatise  on  Locomotive  En^neH,''  we  see  that  the  Fuiy  ssecndcd 
the  Sutton  inclined  plane,  with  a  load  enuivalent  to  1^  tona  on  a 
level,  at  a  speed  of  13*33  miles  an  liour,  tne  rise  of  the  yoIyc  heing 
5  degrees  of  the  spring  balance,  which  is  sufficient  (see  the  taliie  it 
pa^e  175)  to  allow  of  the  escape  of  all  the  steam  generated  in  the 
lx>iler.  We  also  find  (i)affe  232)  that  tlie  Vesta  ascended  the  same 
inclined  plane,  with  a  load  etpiivalent  to  the  former,  at  a  Telocity  of 
3*25  miles  an  hour,  when  the  rise  of  the  valve  was  equal  to  34 
degrees  of  the  spring  balance,  or  sufficient,  according  to  the  afaore- 
mentioued  table,  to  give  issue  to  all  tlic  steam.  Also*  (nee  page 
234),  the  Vulcan  is  stated  to  have  ascended  the  same  inclined  pune, 
with  a  load  equivalent  to  188  tons  on  a  level,  at  a  velocity  ofll'^l 
miles  an  hour,  the  safety-valve  bein^  sufficiently  open  to  allow 
of  the  escajK*  of  all  the  steam ;  and,  m  the  same  page,  the  same 
engine  is  stated  to  have  ascended  the  Whiston  inclined  plane  oa 
another  occasitm,  with  a  load  equivalent  to  186  tons  on  a  level,  at  • 
K^HTd  of  18*75  miles  an  hour,  the  safety-valve  heing  open  to  tlie 
same  degree  as  in  the  preceding  case. 

Supi^osing  the  observations  to  have  been  cfHrrectly  made,  we  nn 
only  account  for  these  apparent  anomalies  by  supposing  the  evapo- 
ration to  have  been  more  rapid  in  the  cases  quotea  than  during  the 
experiments  which  had  been  made,  with  the  view  of  determining  the 
rise  of  the  valve  necessary  for  the  discharge  of  all  tlie  steam  gene- 
rated ;  for  it  is  the  absolute  quantity  disclurged,  and  not  the  pro- 
portion, which  is  determined  by  the  size  of  the  aperture.  It  is, 
therefore,  exceedingly  difficult  to  deduce  the  power  developed  by  an 
engine  from  the  evaporating  power  of  the  botler,  whenever  thoe  k 
anv  escape  through  tiie  safety-valve. 

before  leaving  the  subject  of  these  experiments,  we  must  obficne 
that,  from  their  nature,  they  were  not  susceptible  of  that  precisioa 
which  is  necessary  to  allow  of  their  results  being  made  the  Inuoi  of 
accurate  calculation :  for,  on  accoimt  of  the  irregnlaritiea  di  the 
road,  the  circumstances  were  continually  varying,  and  the  momentum 
of  the  trains  rendered  the  effect  of  tliose  variations  less  perceptible 
than  it  ought  to  have  been. 

It  is  an  essential  (lart  of  the  Chevalier  dc  Pambour's  theory,  thst 
the  pressure  in  the  cylinder  is  independent  of  the  pressure  in  the 
boiler,  and  depends  solely  on  the  resistance  to  be  overcome.  This  iv, 
to  a  certain  extent,  true;  but  we  cannot  allow  that  the  pressure  in 
the  boiler  is  altogether  independent  of  the  pressure  in  the  cylinder, 
for  it  cannot  be  denied  that  the  law  of  the  flowing  of  elastic  Ikiids 
must  obljiin  in  this,  as  well  as  in  all  other  cases.  The  pressure  of 
the  steam  in  the  cylinder  being,  therefore,  equal  to  tlie  resistance  on  j 
the  opiN)i!>ite  side  of  the  piston,  and  the  velocity  of  the  piston  being  j 
determined  by  the  effective  evajHtraiitig  jtower  of  the  boiler,  which  ve  ' 
readily  allow,  the  pressure  in  tiic  boiler  will  necessarily  be  such  as  to 
cause  a  corresi)on(ling  efllux  of  steam  fi-om  the  boiler  into  the  stcan 
pijie,  and  through  tiiat  into  the  cylinder.  If  at  any  moment  this 
were  not  the  case,  the  pressure  would  immediately  begin  to  adjait 
itself,  and  would  finally  remain  fixed  as  soon  as  it  had  arrived  at  thst 
iK)int:  suppose,  for  example,  that  the  pressure  in  the  boiler  is  too 
low  to  cause  an  effiux  at  a  sufficient  velocity  to  supply  the  cylinder; 
the  pressure  will  instantly  rise  until  it  be  sufficient  to  cause  sn 
effiux  at  the  velocity  which  will  then  be  required,  which  is  less  tbsn 
before,  as  the  density  is  greater.  This  circumstance  has  been 
entirely  overlooked,  or  rather  neglected,  by  M.  de  Pambour,  as  wellsK 
the  effect  of  velocity  on  the  resistance  of  the  air  to  the  trains,  a'hich 
must  considerably  affect  the  results  of  his  experiments. 

Before  entering  upon  the  general  discussion  of  the  theory,  when 
we  shall  have  occasion  to  revert  to  M.  de  Pambour's  works,  w*e  shsll 
briefly  advert  to  a  i)aper  on  the  application  of  steam  a$  a  mamni 
power,  which  was  published  in  the  second  volume  of  the  **  Traot- 
actions  of  the  Institution  of  Civil  Engineers.**    We  should  not  have 
stopiied  to  notice  this  pai)er,  but  for  the  medium  through  which  it 
luui  ueen  brought  before  the  public,  which  naturally  gives  a  certain 
degree  of  importance  to  evervthing  therein  published,  as  it  mustfirvt    i 
obtain  the  sanction  of  a  Ixxly  of  men,  who,  frmn  their  prolesnoD,    \ 
and  the  eminence  which  some  of  its  members  have  attained  in  that    ; 
profession,  have  necessarily  considerable  influence  over  the  Ofnniow    [ 
of  those  who  are  personally  unacquainted  with  mechanics.  \ 

The  author  of  tlie  paper  in  question  appears  to  have  liad  lets  in   ' 
view  the  advancement  of  science,  as  the  title  seems  to  promise,  than   ^ 
to  create  a  doubt  in  the  public  mind  as  to  the  correctness  of  the 
official  reports  of  the  duty  i)erformed  by  the  Cornish  engines ;  and   ' 
he  appears  to  have  persuaded  himself  that  he  has  demooatnted,  oa 
scientific  principles,  that  those  en£:ines  amid  not  have  perfomed 
anything  Idcc  what  they  are  reported  fo  have  done^  and,  consequently, 
that  the  reports  are  erroneous ;  but  we  hope  to  be  able  to  shoVf 
satisfactorily,  that  he  is  labouring  under  a  delnsion. 

We  will,  for  the  sake  of  argument,  allow  that  the  combnstion  ol 
Tlhs.  of  coal  is  required  to  convert  one  cuhiG  foot  of  water  into  atcavb 
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iiership  with  him  tlmt,  in  ]S02,  Trevithick,  while  at  Camborue,  took 
out  his  patent  for  the  high-pressure  steam  engine. 

About  the  year  1723,  Lcupold,  a  German  philosopher,  in  his  comments 
on  Papin*s  apparatus  in  the  Thcatrum  Machinnrura,  had  given  the  first 
idea  of  the  application  of  steam  on  the  high-pressure  principle,  but  his 
suggestions  remained  without  any  practical  results,  watt  indeed  had 
made  some  allusion  to  tliis  principle  in  his  attempts  to  obtaip  a  locomo- 
tive power,  but  at  an}'  rate  was  not  able  to  avail  himself  of  it,  even  if 
he  understood  its  application,  and  to  the  last  day  of  his  life  displayed  an 
obstinate  prejudice  against  it.  It  does  not  appear  that  Watt  had  then 
read  the  Thcatrum  Machinarum,  and  it  is  not  likely  that  Trevithick  in 
his  Cornish  seclusion  e^'er  saw  it,  so  that  he  has  the  merit  of  invention 
as  much  as  of  application.  The  introduction  of  this  improvement 
gave  increased  powers  to  steam,  and  it  is  of  that  importance,  that  Stuart, 
not  likely  from  national  sympatliy  to  be  over-prejudiced  in  favour  of  an 
Englishman,  is  even  inclined  to  date  the  era  of  the  steam  engine  from 
this  invention.  It  is  certain  that  independently  of  its  merits,  this  ap- 
plication of  steam  power  is  already  of  paramount  importance  from  its 
great  extension.  It  affords  the  means  of  locomotion  on  all  the  mil- 
ways  in  the  world,  propels  the  swarms  of  American  steamers,  and  is 
greatly  used  in  manufacturing  operations. 

In  1804,  Trevithick  had  the  opportunity  of  trying  his  engine  on  the 
IVIerthyr  Tvdvil  tram  road  as  a  motive  power  applied  to  a  carriage. 
The  engine  liad  an  eight  inch  cylinder,  and  the  piston  liad  a  stroke  of  four 
feet  six  inches  ;  it  tra%'elled  at  the  rate  of  five  miles  an  hour,  and  drew  as 
many  waggons  as  carried  ten  tons  of  iron,  without  re(]uiring  any  water, 
for  a  distauce  of  nine  miles.*  Stuart  says  that  the  great  obstacle  to  its 
introduction  at  this  time  was  the  supposed  want  of  adhesion,  or  hold  of 
the  wheels  upon  the  rails,  to  effect  the  locomotion  of  the  engine. 

Trevithick  and  Vivian  erected  several  of  their  high  pressure  engines 
in  Wales  and  otlier  places,  and  it  was  about  this  time,  although  we  do 
not  know  whether  before  or  after  tlie  experiment  on  the  Mcrtliyr  Tyd- 
vil  tramroad,  tliat  Trevithick  put  into  operation  the  first  locomotive  en- 
gine  in  London.  In  the  great  metropolis  Trevithick  found  ample 
support  in  his  countryman,  Davies  Gilbert,  the  Earl  of  Stanhope,  Mr. 
Isaac  RogeR),  Mr.  Samuel  Rehe,  Mr.  Henry  Clarke,  and  others  con- 
nected with  his  native  county  or  the  cause  of  science.  Tlie  engine  he 
used  was  about  the  size  of  an  orchestra  drum,  and  which  he  attached 
to  a  phaeton  between  the  back  wheels.  W^th  this  carriage  an  experi- 
ment was  made  in  Lord's  cricket  ground,  at  Marylebonc,  several  men 
of  science  alternately  steering  it,  and  expressing  tfieir  perfect  satisfaction 
as  to  the  ease  with  which  it  was  directed.  From  hence  it  was  steered 
down  the  New.road,andGray's-inn-Iane,  to  the  coachbuilder*s,  whence  the 
phaeton  was  obtained.  Thus  it  passed  overground,  since  the  3ite  of 
iiancock's  experiments,  and  perhaj)s  ultimately  destined  to  be  witness 
of  the  final  triumph  of  this  branch  of  locomotion.  Tlie  next  day 
Trevithick  took  this  same  engine  and  exhibited  it  in  a  cutler's  shop, 
working  the  macliinery  ;  which  was  one  of  his  essays,  to  show  its  general 
applicability.  Subsecjuently  he  had  a  temporary  tramroad  constructed 
within  an  enclosure  on  the  ground  now  occupied  by  Euston- square. 
This  road  was  of  an  elliptical  form,  and  on  it  he  ran  his  locomotive. 
It  was  opened  to  the  public  as  an  exhibition,  and  people  crowded  to 
see  it,  but  the  second  day  Trevithick,  in  one  of  his  usual  freaks,  re- 
moved the  engine,  and,  to  the  great  disappointment  of  viiitants,  closed 
the  ground.  This  he  did  under  the  impression  that  it  was  better  to  let 
the  affair  drop,  until  he  saw  the  opportunity  to  avail  himself  of  it 
advantageously. 

Another  occupation  of  his  metropoliUiii  career  was  the  tunnel 
under  the  Tliamcs,  in  which  he  owed  it  only  to  his  own  pertinacity 
that  he  disappointed  both  the  public  and  himself.  Ralph  Dodd,  an 
engineer  of  some  note  of  the  fast  centur}',  was  the  first  to  commence 
operations  for  a  tunnel  under  the  Thames  from  Gravesend  to  Tilbury 
lort.  His  plan  was  to  avail  himself  of  the  chalk  stratum  which  he 
supposed  to  run  under  the  bed  of  the  river,  and  he  expected  that  the 
chalk  quarried  out  would  sufficiently  pay  the  expenses  of  working, 
leaving  its  subsequent  use  as  a  viaduct  to  aflbrd  a  handsome  income. 
As  was  mentioned  by  a  correspondent  in  one  of  our  late  numbers,-)-  he 
obtained  an  Act  of  Parliament  for  his  plan  in  1709,  with  power  to 
raise  dO,()OOl.,  and  to  increase  his  capital  in  case  of  need  to  5(),(K)0l.,  his 
estimate  being  only  13,0001.  llie  work  was  commenced,  and  proceeded 
for  about  three  years,  but  was  ultimately  stopped  on  account  of  the 
expense  of  drainage.  He  had  gone  on  the  assumption  tliat  the  chalk 
would  be  in  one  solid  stratum,  and  that  he  should  not  be  embarrassed 
by  water,  liaving  in  his  estimates  allowed  only  17801.  for  this  purpose, 
and  treated  the  expense  as  merely  contingent.  He  found,  however, 
such  great  incunvcuience  from  under-springs  rising  through  fissures  in 
the  chalk,  that  as  we  have  said,  he  was  obliged  to  abandon  the  project. 

-  llUtoricftl  aad  DcKripclre'Auecdotot  uf  the  Steam  BngiM,  bT  K.  Stuart,  p.  460.— 
yj())9]M))i'»  Operative  Mfchaotc,  p.  2W>, 
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This  tended  to  throw  a  damp  on  such  plans,  and  wlien  TrevitbidE  pn^ 
posed  a  similar  tunnel  under  the  Thamesat  Kothcrbithe.hefMiiid  a  na- 
tural reluctance  to  support  any  such  undertaking.  Several  of  bis  fHendi 
however,  raised  a  subscription  to  enable  him  to  make  an  expenmeiit 
on  a  small  scale,  and  the  result  was  anxiously  awaited  to  justify  an 
appeal  to  the  public  for  carrying  out  the  entire  plan. 

In  1S09,  therefore,  Trevithick  was  emp%ed  in  running  a  smsll 
driftway  parallel  to  tlie  bed  of  the  Thames.  The  Gommittee  of  inb- 
scribers  justly  felt  ever)'  assurance  of  tlie  success  of  tbe  undertaluiw,fbr 
the  operation  was  extremely  simple,  while  they  liad  entire  conmnee 
in  his  skill  and  ability,  from  the  experience  he  had  gained  in  sinilsr 
underground  mining  works.  We  Iwve  tunnels  four  miles  in  lcng|lfato 
some  of  our  canals,  and  abundance  of  communications  in  die  muaag 
districts  under  the  surface  of  the  earth,  and  even  beneath  the  sea ;  bat 
notwitlistanding  the  ease  of  such  a  work,  extraneous  causes  havealwaji 
hitherto  prevented  this  kind  of  viaduct  from  being  used  under  riven. 
Trevithick,  to  save  labour  and  expense,  committed  the  usual  funds* 
mental  error  of  not  going  deep  enough  below  the  bed  of  tbe  river,  die 
object  in  his  case  being  a  close-run  endeavour  to  keep  at  tbe  lesst 
IK>ssible  distance  from  it.  Had  his  experiment  been  conduded,  thti 
would  have  enabled  him  to  give  a  plausible  original  estimate  at  any 
hazard  of  subsequent  increased  expense.  This  error,  Iwwever,  was  oot 
productive  of  much  inconvenience  to  him,  nor  was  it  the  immediite 
cause  of  the  abandonment  of  the  enterprise,  for  he  carried  his  drift- 
way to  a  greater  extent  witliout  impediment  than  luis  been  done  in  any 
otlier  attempt.  It  was  not  until  he  liad  gone  930  feet*  under  the  river, 
that  he  encountered  any  obitacle,  when  he  got  into  a  hole  in  tlie  mmkb 
bottom  of  the  river,  and  at  one  time  a  piece  of  uncooked  sliip  beer, 
which  luid  fallen  from  one  of  the  vessels,  drifted  into  tbe  workf. 
Although  the  Corporation  authorities  refused  to  allow  bim  anv 
facilities,  he  managed  to  get  this  hole  stopped,  and  again  went  on  with 
vigor ;  he  carried  on  the  excavation  at  the  rate  of  from  four  to  ten  feet 
per  day,  and  soon  completed  a  thousand  feet,  to  tlie  great  joj  of  eyeiy 
one  concerned.  On  arriving  at  this  distance,  according  to  bis  previoas 
agreement  with  the  committee,  Trevithick  was  to  receive  a  hiindrsd 
guineas,  which,  after  a  verification  of  tlie  work  by  a  surveyor,  were 
paid  to  him.  This  sun'cyor  was  appointed  by  the  subscribers  to  duck 
Trevithick,  and  in  giving  in  his  report,  confirming  the  measurement, 
stated  tliat  the  line  liad  been  run  one  foot  out  of  the  perpendicniar. 
Tliis  statement  Trevithick  took  in  high  dudgeon,  and  chose  to  conwder 
it  as  a  deep  reflection  on  his  enffineeiing  skill  to  have  deviated  one 
foot  in  a  thousand.  His  ComisTi  blood  was  excited,  and  with  hit 
usual  impetuosity,  he  set  to  work  to  disprove  the  a^nertion,  widMmt 
any  regard  to  consulting  his  own  interest,  or  embroiling  himself  with 
the  committee.  Of  all  possible  contrivances  for  efTectins  this  object,  he 
adopted  the  most  absurd,  which  was  no  less  tlian  to  make  a  hole  in  tbe 
roof  of  the  tunnel  at  low  water,  and  to  push  through  a  series  of  jointed 
rods  to  be  received  by  a  party  in  a  boat,  and  tlien  observed  mm  tbe 
shore.  Even  liad  he  been  successful  in  carrying  out  tins  proccM,  it 
would  liave  afforded  no  criterion  of  the  precision  of  tlie  work,  as  tbe 
set  of  the  current  would  necessarily  have  swerved  the  rod.  Trevithick 
was  employed  in  the  driftway  in  carrying  out  this  contrivance,  and  ai 
delays  of  course  ensued  in  fitting  together  tlie  rods,  the  gully  consequent 
on  the  opening  in  the  roof  ultimately  admitted  so  much  water  ai  to 
render  a  retreat  necessary.  With  a  moral  courage  innate  to  his 
cliaractcr,and  worthy  of  a  better  cause,  he  sent  the  men  on  before  him, 
and  very  nearly  fell  a  sacrifice  to  his  devotion.  It  has  been  already 
observeu  that  the  driftway  was  i>arallel  to  the  bed  of  the  river,  and 
consequently  curved  ;  it  necessarily  happened,  therefore,  that  tlie  enter- 
ing water  would  lodge,  syphon-like,  in  the  bottom  of  the  curve,  at  which 
part,  on  Trevi  thick's  arrival,  he  found  so  mudi  water  as  hardly  to  be  able 
to  escape,  for  us  he  ascended  the  slope  on  the  other  side,  and  dimbcd 
the  ladders,  the  water  rose  to  his  neck.  It  is  needless  to  say,  that  tfaii 
act  of  rashness  was  the  death-blow  to  the  project,  while  it  added  tbe 
climax  to  the  many  acts  of  inconsistency  with  which  Trevithidc's 
erratic  career  was  disturbed.  On  a  subsequent  occasion,  being  cros^ 
examined  as  to  this  occurrence  while  witness  on  a  trial,  he  admitted  tbe 
fact  of  his  ruining  tlve  works,  and  his  determination  in  ony  similar 
circumstance  to  defend  his  own  character  at  whatever  sacrifice  to  other 
peo{)lc.  Hie  work  thus  ended  after  having  reached  1,01 1  feet,  and 
remains  within  a  hundred  feet  of  its  proposed  terminus,  a  melancholy 
monument  at  once  of  his  folly  and  his  skill. 

After  these  events  Trevithick  returned  to  Camborne,  and  we  now 
approach  another  of  those  epochs  of  his  life,  in  which  his  labours  were 
again  destined  to  be  followed  by  the  most  extended  results.  Here  we 
have  an  instance  of  the  oi)eration  of  those  trains  of  finite  caiiseSp  which, 
while  they  are  sometimes  productive  of  the  most  unexpected  advan- 
tages, too  often  baffle  all  human  expectations  and  anaiigements.t 

■  Me«:banics*  Maeazinc,  Vul.  I. 

t  Tr)^q''svUotM9fp)vCvi:nirsU(j«vlogicia0o«ivty.  Mr.  Prose's  Mcawirr 
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ble  a  correspondent  m  myself,  will  be  allowed  to  add  mucU  Wright  t«»  I 
the  critirisiu  of  Mr.  L«>eiis;  nor  slionld  I  venture  on  tlie^  rt*iimrk«, 
liiit  that  opinions — an<l  vrry  drcidid  one» — liaye  lieen  cx|irrft!ti-d  hy  so 
many  perMoii!i,  whose  riglit  to  puss  nent^nce  U  not  more  than  mine. 

Tiie  d>  fec^s  of  the  structure  sliouhl  have  bei*n  criticised  witii  a  more 
candid  referrnce  t«»  the  imperative  ni*r«*S8tti(*«  which  interfered  uith 
tlie  full  oxi'rcite  of  %\v*  archilerfg  t  i»re ;  and  tiin  merits  of  the  portico 
(parti.  uUrly  as  re;;anU  ita  plan)  of  tiie  eninnce  hall,  ami  of  the 
lEeneral  pro|N»riionfi  of  the  si'veral  romp:trtments  of  the  f^ra'ie, 
separately  t'onMdi*r«*d,  slionld  have  biH*n  alh»w**d.  Grjntfd.  the  central 
cupola  is  »mill,  its  tambour  mnch  too  plain,  and  the  two  smaller 
cnp«ila4  or  lurcfts  unnercssary.  The  coriiico  of  tho  ptirtiro,  too,  cer- 
tainly lai'ks  thiit  pnniiiiience  and  rehn*'»8  which  the  Corinthian 
columns  (particularly  as  tiny  iir«*  Anted)  rqn're;  but  tnr  piriicn 
iithenvi>e,  in  r'tjard  to  itA  lou*>  pitched  ped  mcnt  ((.erhai'sit  may  he  too 
low)ai<d  the  j*i»t  approxiiiiati  m  ot  its  cidnmus,  is  worthy  o\  infinitely 
more  admiration  Clian  the  St.  Martiiiiaiis  have  yi-t  hci^towe  1  upon  ii  ; 
a  dl  "oniiHlly  a^iee  with  the  writer,  who^  minute  ana  y»is  wou'd 
nnder  any  furtlitr  comments  irratuilous,  that  the  *'  faca  le,  if  rncted 
■DMie  years  rail iiT,  would  have  been  prub.&bly  as  much  extolled  as  it 
has  now  b«'en  decried.'* 

My  chirf  pnrposi'  in  now  a'lilrcs9in>r  ytu,  is  tosuL^'g  st  such  remedial 
me 'SureK  as  I  conceive  to  he — at  a  verv  little  expense — practicable; 
and  I  therefore,  with  all  deferi-n«'c  (.is  to  un  unquchtionahU*  superior 
whom,  in  itpircufthe  world,  I  df light  to  honour)  submit  to  tlie  archi- 
tect the  adjoined  sketch,  simply  sliowinir  bow,  hy  raiMM«:  attic  stories 
over  the  central  and  extreme  compartments ;  by  tr.ir.8t>osing  the 
columns  now  in  the  centre  of  the  wing»,  and  hy  placing  a  piUster  attic 
order  round  the  tambour  of  the  dome,  an  altered  effect  would  he  pro- 
duced, which  the  public  might  deem  un  improvement.  The  dome  will 
still  perhaps  remam  too  small  (the  dotted  line  inclosinj;  it  being  more 
accordant  with  my  own  notions  of  proportion),  hut  it  \\ill  certainly 
not  be  so  objectionable  on  the  score  of  pUinncss.  If  the  dome  could 
be  entirely  reconstructed,  it  might  po^>ihlv  be  made  at  once  availahle, 
for  increased  accommodation  and  effect;  but  I  am  speculating  only 
on  what  may  be  irathercd  from  the  small  engravings  before  me,  and 
saw  too  little  of  the  building  when  in  Liondon  some  time  back,  to  ven- 
ture on  anything  more  than  mere  suggestions. 

Your  obedient  servant, 

GEOROE  WHillTWICK. 

Plymouth,  Feb.,  1890. 

[\Ve  regret  that  it  is  out  of  onr  power  to  comply  with  the  rcnucst  of 
our  correspondent  as  to  the  insertion  of  a  wood-cnt,  as  it  wonlaform  a 
precedent  which  wonid  not  fail  in  other  cases  of  sn^g^stions  to  entail 
on  us  great  inconvenience  and  expense.  We  thinX  his  proposed  alt>  ra- 
tiuus  would  be  calculated  t  ?  produce  the  elfcct  he  de»cribi*t<,  but  they 
would  have  a  tendency  to  alter  the  character  of  the  building  from  its 
present  ciassicality.] — £dU.  Civ,  Eng.  §*  Arch,  Journal. 


RAILWAY  CURVES. 

Sir, — Having  been  lately  employed  setting  out  railway  curves,  like 

J rour  correspondent,  "A  Sub*'  (in  your  January  number),  I  cannot 
lolp  offering  a  few  observations  on  his  plan ;  although  I  fear  1  am 
not  one  of  the  *'  more  experienced  readers"  that  he  expected  would 
take  it  up.  He  says,  he  thinks  '*  it  would  be  au  improvement  upon 
the  system  of  runnmg  directly  from  a  straight  line  to  a  curve  of  1^,  2, 
or  2^  miles  radius,  if  a  curve  of  3,  4,  or  o  miles  radius,  for  a  short 
distance,  were  made  use  of  to  connect  them." 

Now  to  me  it  appears  that  the  true  principle  is  this  : — AVhen  you  must 
change  your  line  of  direction  in  a  railroad,  do  so  with  as  equable  a 
curvature  as  possible ;  for  we  know  that  if  the  curvature  is  not  equa- 
ble, some  parts  of  it  must  be  sharper  than  if  the  same  radius  were 
lucd  all  through.  Tliis,  I  think,  would  be  a  sufficient  reason  for 
nyecting  his  plan  at  the  outset. 

But  even  if  without  injury  we  could  have  a  gradual  increase  of 
curvature — Cui  bono  f  Is  it  to  accustom  the  engines  to  a  curvilinear 
path  ?  Surely  when  an  engine  is  at  a  point  just  entering  on  a  curve, 
it  is  pretty  clear  that  its  acti<m  on  that  curve  will  not  bo  affected  by 
the  nature  of  the  path  it  was  previously  describing,  since  its  tendency 
just  then  is  in  the  direction  of  the  tangent,  which  is  quite  independent 
of  that  path. 

Again,  your  correspondent  says,  ''  tliat  projectiles  (where  the 
resistance  is  equal)  assume  the  parabolic  curve/'  by  which  be  pro« 
poses  an  approximation.  Now  tlie  resistance  being  cmiatant  is  not  the 
cause  ofa  projectile's  describing  a  parabola,  but  because  gravity,  which 
acts  upon  it,  is  a  constant  force,  producing  a  constantly  accelerated 
velocity,  so  that  tbe  dbtances  gone  in  a  yertioal  direction  are  as  tho 
squares  of  those  gone  in  a  horizontal  (counting  fVom  the  highest 
point),  irbkb  is  not  a  lerj  Bimilar  case  to  that  w  an  engiao  moving 


along  a  railway.  But  even  if  wo  were  to  draw  wd  lafermoe  ftom  tin 
motion  of  a  projectile,  I  would  do  it  thns:— *W0  know  that  tbe  eorva- 
ture  of  its  path  is  not  constant,  neither  is  its  vebcitj — the  latter  bchf 
leaf  t  when  the  former  is  greatest ;  now,  tho  velocity  of  an  eogbf 
should  be  constant,  if  possible — therefore,  let  tlie  cnnratare  of  its  path 
be  so  alito.— I  remain.  Sir,  your  most  obedient  servant, 

Feb.  19,  1839.  B.  W,  T. 

A  METHOD  FOR  STRIKING  GOTHIC  ARCHE& 

Sir, — I  bcji;  leave  to  make  public,  through  the  medium  of  your 
Jotirnal,  the  following  method,  which  I  discovered  some  yean  ago,  and 
which  I  believe  to  be  original,  for  Striking  Gothic  Arches,  noif 
particularly  tlwt  which  has  been  termed  the  Tudor  arch  :— 

Having  determined  the  height  and  breadth  of  the  arch,  dmw  a 
horizontal  line  on  a  whitened  wall ;  make  the  lengtli  of  this  line  tvia 
the  height  uf  the  arch,  and  from  the  centre  of  the  line,  let  fidi  a  perpca* 
dicuUr,  to  which  give  one  lialf  tlie  width  of  theardi.  Letnaibbe 
driven  at  Uie  two  extremities  of  the  horizontal  line  ;  to  one  of  theM 
iix  an  end  of  a  chain  somewhat  heavy,  but  composed  of  short  links,  aud, 
passing  the  other  end  over  the  other  nail,  draw  up  the  chain  till  the 
bottom  of  the  curve  correspond  with  the  extremity  of^the  perpendicnlai; 
aud  when  in  tliat  position  make  the  chain  lost  to  tlie  nail  over  wUdi 
it  was  i>asscd.  This  done,  trace  upon  the  wall,  with  cliarcoal  or  others 
wise,  one  half  of  the  curve  formed  by  the  freely  suspended  diain.  Thii 
curve,  placed  in  such  a  manner  as  tliat  the  lower  or  more  curved  put 
mav  rest  upon  tlie  impost,  will  form  one  lialf  of  the  requited  Tudor 
arch,  the  other  half  being  its  counterpait — thus : — 


I 


I 


Let  A  H  (in  fig  1)  be  the  breadth  of  the  required  arch,  and  C  D  iH 
height.     Set  off  on  the  wall  (fig  l2)  K  F=2  C  D  ;  from  tbe  centre  G, 

of  £  F,  let  fall  (}  =:H^p     The  chain  being  fostened  at  E,  and  thai 

passed  over  F,  and  drawn  up  until  the  bottom  of  the  curve  ooiuiponi 
with  H,  make  fast  at  F.  Now  the  curve  £  H  or  F  Ii  pkiced  so  as  tbit 
the  more  curved  part  fall  on  tlie  impost ;  and  tlie  extreme  E  or  Frt 
the  point  C  (fig  1),  will  be  half  of  the  required  Tudor  arch.  By  tUi 
bisection  and  arrangement  of  a  Catenary,  gotliic  arches  of  varions  agre^ 
able  curvature  may  be  most  easily  ond  expeditiously  traced. 

I  am,  Sir,  vour  most  obedient, 
13th  Feb.  IKSO.  '  J.  R.  JACKSON,  CoL 

[We  have  taken  the  liberty  of  altering  our  correspondent's  anwf^ 
mcnt  of  the  fisures,  by  making  two  answer  the  purpose  of  three,  ^^  ' 
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MONTROSK    WKT    DOCK. 


Jlrjtort  of  J^mes  Walker,  Esq,,  Civil  Engineer, 

TiiK  Site. — Having  visited  Montrose,  iu  company  with  Mr.  Leslie,  eariv 
in  Di>ceinb<T  Inut,  I  8ur\-t'y(.Nl  the  sites  and  jdaus  of  Docks  proposed  by  thai 
cnf{ineer,  viz.,— tlie  Horologe  If  ill  site,  aud  the  other  between  Meridlwil*lMf 
and  the  i>atmt  Slip,  or  farther  down  tlie  river  than  tlic  Htvuloge  HiU  |  aal  I 
have  no  heMitation  in  pn-forring  the  lower  Hituation.  It  places  the  eutraace 
In  a  wider  and  better  part  of  the  rirer,  where  the  eddy-tide  will  leader  the 
entering  of  the  Rhips  rerv  easy  ;  it  interferes  less  vith  the  preaimt  whaiftgs ; 
and  (which  I  think  very'imixirtant)  gives  the  opportnnily  of  extending  ttt 
Docks  as  occa5iioH  may  n^quire  upon  the  links — a  property  which  Is  ancovcMi 
and  belongs  to  the  town.  I  consider  thiit  site  also,  whether  as  respects  s^ 
proacb  trttm  sea,  entrance  to  tlie  Dock,  or  the  Dock  Itself,  pecnUaily  eHgMSi  • 

FiasT,  AM  TO  THE  APPiuiACH  PKOM  Sea« — Having  hod  rrfcienue  Id  IK, 
apparently  very  sccnmte  suney  by  Mr.  Bqchaosa  of  |Cdi|ibiif]|by  ai^kai|ii||^ 


\ 


100 


THE  CIVIL  ENGINEER  AND  ARCHrTECTS  JOURNAL. 


[1 


the  Second  granted  a  licencr  td  Ci><imu  Geiitilis  of  hIx  pioce^  of  tapestry,  of 
a  griHMi  {?ri»und»  powdered  with  ros<^s,  whirh  the  king  sent  as  a  prpH«;nt  to 
the  I'opi*.  HiiWevor,  the  art  seenn  in  the  r«Mgii  uf  (ienry  the  Eighth  to 
liavo  h«*fn  bntught  to  a  {h Tin* lion  it  liad  nut  before  attained,  and  the  great 
Uiilbein  is  siijiposi'd  to  have  furnished  van«>u:4  desipis  for  it. 

About  this  time  the  iim*  of  tapestries  wait  nut  c<*ntined  to  the  nobility, 
lull  it  was  not  uneoinniMn  Xu  see  ubnndunee  «>f  arrUA,  rich  hangings  of  tapes- 
try. Mlver  \(*sM*ls,  6ce.  in  tiiu  houses  of  perHi>ns  of  much  meaner  quality. 

In  tlie  reiirii  of  James  the  First,  a  vury  extensive  mannfartory  of  hose 
tapestry  was  e^tHblished  at  Morthike.  in  Surrey.  )iy  Sir  i'Vaneis  Crane, 
whieh  wa;«  munilU-ently  patronised  by  that  kiiii^  and  his  son  CharleH  the 
First,  who  firrnnted  an  annuity  fd'  C'^NN)  towards  tlu-  niaintenanee  of  the 
undertaking.  Francis  (Ueyn,  a  painter  of  citusiderabb*  reputation  in  the 
Her\i<'e  uf  the  kinu;  al'  Druniark.  vecumuiended  by  .^ir  Henry  Wotton.  was 
iniployed  in  tliis  mannfai-tory.  and  ir.ive  de<«i^iH  in  both  hi<«tur\'  and  gro- 
tesque. Indeed,  the  beuuliful  hau'^iniis  whieli  tlieli  tid«>nied  tike  British 
palaees  Were  nnieli  admired  by  forei^iu^rs  of  diflinetion.  who  visited  this 
4'ountry.  and  the  numufai-iuri*  was  held  in  lii^h  repute  abroad.  The  i  ivil 
wars,  however,  ruined  tlii^  larp'  nuiuufaeiory  lo  wliirli  I  have  ju««l  alluded, 
and  it  doe<«  not  appear  to  have  bien  a^Min  carried  on  to  any  extent. 

A  Mon>ienr  Paripori.  in  I7*2u.  made  a  spirited  attempt  to  compete  with 
the  relebrated  (iid)elinK  at  Paris,  ami  founded  a  considerable  nuiniifacti»ry 
at  Fnlliam.  in  which  he  was  nobly  encouraered  by  the  th«-n  Duke  of  ('um- 
lierland,  whi>  asnisted  him  with  a  ^ift  of  I'lttKK),  but  this  soon  failed  ;  and 
ill  17r)9  a  set  id' deoii^n^  fiT  ta])e<«trv'.  fiainted  by  /udiarflli.  an<l  executed 
by  l*aul  Saunders  for  the  Karl  of  Ktrremont.  for  a  hou^e  he  built  in  Picca- 
dilly, went  the  last  made  iu  th'b*  <'ountri'. 

roinieeted  with  tapestry  are  the  silk  and  t^itin  damasks  and  tlu*  rich 
ti^nired  velvets  ;  anil  another  material  much  employed  in  this  country  fur 
haiicringt^  and  other  purpos<>s  was  the  stamped  and  painted  gilt  leather,  on 
which  was  ri^prwented  si>m<'limi"s  iu  relief  divers  kinds  of  grott^sques.  re- 
lieved with  gold  and  silver.  v«'nuilion  and  other  eolnurs.  Many  suppose  it 
to  have  been  invented  by  the  Siianiards.  and  by  them  communicated  to  the 
FieiningK.  wht)  excelled  in  it.  and  introduced  here  about  the  time  of  Henry 
the  Ki^hth. 

The  writers  in  the  Frtiicb  Knryclnpedia  confess,  even  in  17(i'2,  that  though 
the  stani]M-4i  leather  of  FraiK'e  equalled  tliat  from  Flanders  and  Holland, 
yet  that  that  made  in  Veuico  and  Fn^land  was  hn|H'rior  in  both  beauty  of 
desi;ni  and  durability.  This  nmnufacture  so  much  resembb's  that  of  pap<;r- 
Imnginp*.  tliat  I  conclude  it  must  hare  ^iven  the  idea  for  the  invention  of, 
at  any  rate,  «ine  branch  of  the  subject  now  untler  c«insideration. 

Paper  liaiigings  may  be  divided  into  three  separate  bninchvK;  the  flock, 
the  metal,  and  tlie  cobuired;  and  each  id' these  seems  to  have  been  invented 
at  a  diflerent  time,  asf  an  imitation  id'  a  distinct  material ~ the  iloek  to  imi- 
tate tile  ta]M'strios  and  ligured  velvets,  the  metul  in  imitation  of  the  gilt 
leather,  and  tht;  coloured  as  a  clieap  substitute  for  painted  decoration^. 
Professor  U«^-kman  says,  that  the  former  of  tlu^Ke,  the  fliK'k,  was  lirst 
niamifactnred  in  Kngland,  and  invented  by  Jerome  LaiigiT,  who  carried  on 
the  art  in  Lombm.  in  the  reign  of  Charlen  the  First,  and  obtained  a  patent 
for  \iit»  discovery,  dated  May  1st,  I(>31.  Various  Fn*iieh  and  (ierman 
authors  give  lis  the  credit  of  this  invention,  yet  it  is  diKputed  by  a  Frcneh- 
man,  M.  Tien'o.  who  in  the  Journal  Alcouuuiique  sa>'s,  that  a  mannaonnl 
Fnmeois  carried  on  this  art  at  Houen  so  v«rly  as  the  year  1620  and  li^iO, 
and  atlirms  tliat  the  wooden  blocks  employed  are  still  preserved  with  the 
before-mentioned  dates  iiiscri))cd  on  them.  Francjitis  was  bucceeded  by  his 
mnu  wh«»  followed  the  business  with  success  for  11  Ay  y(>ars,  and  died  at 
liouen  in  1718  (?)  M.  S»var\',  in  his  Dictionnaire  do  Ctmimerce,  thus  de- 
Hi*ribes  tJie  manner  in  which  the  Freiidi  manufactured  their  tonture  de 
laiiK',  or  flock  luiUKings  :  - -The  artist  having  pn.'pared  his  design,  drew  on 
the  cloth,  with  a  fat  oil  or  varnish,  the  subject  intended  to  be  repn^sented  ; 
and  then  the  fliK'ki^r,  from  a  tray  containing  tlu^  different  tints  of  flocks, 
arranged  in  divLsii^ns,  totik  the  colours  he  required,  and  sprinkled  them  in  a 
pi.Tuliar  manner  with  his  tlngcr  and  thumb,  so  that  the  variotis  shadow  amis 
colours  were  pn»perly  blended,  and  an  imitation  of  the  wove  tapestry  produced. 

Of  the  seeond  branch,  the  metal  papers,  I  do  not  fuid  much  mentioned 
)iy  the  older  writers ;  and  of  the  coloured  papers,  I  almost  deapaircd  of 
liuding  any  early  aecoimt,  till,  in  an  old  French  dictionary  of  commerce, 
printed  in  1723,  under  the  hoad  of  Dominoturic,  1  discovered  an  account 
which  seems  to  give  the  origin  of  the  present  system  of  paperstaining. 


is  thus  described  : — 

The  design  having  been  drawn  in  outline,  on  paper  pasted  togetlicr  of 
the  .size  required,  tiii  paper  was  then  divicL'd  into  parts  of  a  mii table  size, 
and  given  to  the  c.irver  or  wu4)d  engraver,  to  cut  tlie  desigua  ou  blocks  of 
pear  tree,  much  i:i  the  .same  mamier  as  at  present.  The  outline  thus  cut 
waa  prijited  in  ink  with  a  pres^,  resembling  that  tlaii  usi-d  by  Uie  letter- 
press i)rinters,  iju  se])arale  slu;ets  of  paper.  Whtai  dry,  thev  wore  then 
painted  and  relieved  with  diflerent  colours  in  duiemper,  ana  aften»-ards 
joined  together,  so  as  to  fonu  the  required  design.  The  author  then  odds, 
that  grotesques  and  panels  in  which  are  iuteriuingled  flowers,  £hiit«,  ani- 
inals,  and  aiuall  tigun*s,  have  u^t  to  this  time  wurcceded  better  than  imila- 
tioua  (tf  landscapes,  or  other  tapestiy  hangings,  which  are  aometimea 
attempted,  and  refers  t<»  article  61  of  the  French  laws  iu  1686,  which  e^on- 
lirma  the  atatuU«  published  in  1586,  1618,  and  1649,  iu  which  rules  arc 
given  as  to  wltat  kind  of  pri*sses,  &c.,  ore  to  be  used  by  the  dominotiers, 
and  prohibiting  them  under  heavy  p«n«lU«9  firom  printing  ^rith  types. 


liecurring  io  tlie  subject  as  connected  with  this  rountir ;  in 
1751,  a  iMr.  Jackson,  a  manufacturer  of  paperhangings  at  Baiter 
lished  a  work  ttn  the  invent^  *»(  printing  in  Chiaro  Oseuro,  and  t 
cation  of  it  to  the  making   of  paperhanginga,  illustrated  with 
proper  coloui-s.     This  b<iok  is  a  sort  td' advertisement  of  the  kinds 
made,  and  the  inode  of  manufacturtt  employed  by  him.     He  a 
style  of  paper  Imngiiigs  executed  with  bl(K.-ks  in  Chiaro  Osi'Uru, 
tiou  of  the  most  celebratinl  classic  subjei'ts. 

To  US4'  his  words.  "  The  person  who  cannot  purelmse  the  statu 
selves,  may  have  tliesi>  prints  in  their  plac«>s,  and  thus  eilectiially 
taste.  'Tis  the  choice  and  not  the  pri«-e  which  diseuvera  the  tnic 
the  possessor  ;  and  thus  the  Apollo  Belvedere,  the  Medieean  Veni 
Dying  (iladiaior,  may  be  dispi»M-d  of  in  niches,  or  KurronndfHJ 
mosaic  Work  in  imitation  of  frames,  or  with  fc*sl4ions  and  gai 
flowen*.  Aviih  great  taste  and  elegance;  or,  if  preferred,  landscapis 
m«ist  fauKius  masters,  may  be  intrLKlu<-ed  into  the  pa^wr.  l*hat  it 
be  mentioned  to  any  person  of  taste  how  much  this  way  of  tlnuil 
roloiiro,  softening  into  one  another  with  harmony  and  re|KiSi*,  excei> 
lit  lit  r  kind  of  paperiiauLaiig  hitherto  known,  though  it  has  none  of 
^iariu}£  Colours  iu  patches  of  red.  green,  yellow,  and  blue,  &i\  whi 
puss  for  flowers  and  other  objects  iu  the  common  pap«>rs." 

Hy  the  account  i»f  this  gentleman  we  flntl  tliat  pupc'rhangincTA  w 
in  coinmou  use.  and  had  reached  a  certain  degree  of  iierfect  ion,  fort 
arabes(|Ui-s  were  i-\ei-uted;  and  I  thend'ore  conceive  that  the  ai 
vereil  by  Lany<T  had  been  eoutiuued  from  his  time  to  the  prt*siir 
cularly  as  in  the  year  1712,  the  1 0th  of  Queen  Anne,  a  duty  of 
sqiuire  yard  is  imposed  on  this  manufacture.  In  the  reign  of  tha 
the  Chinese  ]iaperliangin^s  were  v<*ry  much  emplt»yed,  and  have  r< 
in  fashion  to  the  present  day.  These  hangings,  though  parts  of  them 
e\e<-uted  by  blocks  orst^'Ucils,  are  almost  wholly  painted  by  hand.  C 
rary  with  Jackson.  1  have  learned  that  a  Mr.  Taylor,  tlie  grand! 
one  of  uur  present  ino.st  cmiueiii  manufactunTs,  curried  on  this  bu 
a  considerable  exti'ut,  and  a<-cumulated  a  larg<;  fortinie.  lit;  was  su 
by  his  son,  who,  I  am  infonncd,  \isited  France,  and  wa.<(  enabled 
the  manufacturers  there  considenible  information.  He  said,  ou  hif 
that  he  foimd  the  French  paperhungings  very  inferior  to  our  own, 
to  execution  and  beauty  of  design.  In  th<»s4.'  days  we  liad  an  e 
export  tnide  in  tliit>  material  to  America  and  other  foreign  parts, 
are  now  driven  out  of  this  market  by  the  French.  The  paperliauj 
that  date,  about  177t).  were  manufactured  nearly  in  the  same  mam 
present ;  I  ha\e  indeed  .s^'cn  a  flock  pajier  of  a  large  rich  damask 
more  than  lOt)  years  old,  which  resembles  in  ev(>r)'  way  the  miNler 
rial ;  it  is  singufar  that  this  art  of  flocking  was  disus<>d  and  almost  1 
ing  a  i>eriod  of  twenty  years,  and  revived  only  alnait  forty  yean 
mode  (tf  decorating  papei's  was  also  formerly  employed,  which  is  no 
adopt* .>d.  1  have  S4>eu  pa]>ers  ornamented  with  a  subbtance  co 
called  frost,  a  .s])ecies  of  talc. 

In  the  year  17sG  there  WiLS  established  at  Chelsi'a  a  nianufac 
paperhangmgs  of  a  MiiH>rior  description,  conducted  by  Messiv.  Ue* 
Frederick  Echardts,  gentlemen  tif  considerable  taste  and  spirit.  TI 
of  mamifacture  was  diflerent  to  that  in  general  u.se  ;  for,  besides  tl 
printing  bliH'ks,  copper  plati*s,  on  which  were  engraved  designs  < 
iinisli  and  beauty,  were  likewise  employed,  and  they  not  only  ]iri 
paper  but  also  on  silk  and  linen ;  and  by  an  underground  of  silver 
they  obtained  ver>'  bt'autifid  effects  of  colour. 

Only  part  of  the  design  was  given  by  printing ;  it  was  fuiishiHl  b 
eonstmitly  retained  by  the  maiiuiacturers,  men  of  coiiniderable 
wlio  again  were  assisted  iu  tht>  inferior  parts  by  young  girls,  of  who 
tlian  fifty  wen'  employed;  luid  had  tliis  undertaking  bi^en  supporter 
goveniment,  it  would,  I  do  think,  have  been  more  available  as  a  se 
our  rising  artists,  and  of  infinitely  greater  Ki*r\'iee  tlian  (»ur  pres«*nt  s 
dt*Nign,  for  it  would  liave  been  a  workiny  itchool,  and  no  other,  1 1 
vinced,  will  be  of  any  use  in  forming  a  talented  race  of  decorative  a 
this  Country.  There  was  also  about  this  time  another  establishment 
to  the  former,  conducted  by  Mr.  Sheringliam,  in  Marlborough-strec 

From  this  time  the  French  began  to  (txcel  in  this  superior  brand 
art,  which  with  us  had  fallen  on  such  barren  gromid.  Their  manuf 
were  emrotiraged  in  everj'  way  by  their  government  and  the  EmjK'rn 
leon,  to  attempt  that  perfection  which  they  have  now  so  suc( 
attained. 

Having  now  slightly  sketche<l  the  his  tor}'  of  this  art  up  to  the 
time,  1  propose  on  s<ime  future  (Kcasiim,  if  agre<.>able  to   the  soi 
explain  to  the  best  of  my  ptiwer  the  different  processes  employei 
manufacture. 

[The  continuation  of  this  interesting  paper,  which  was  read  at  \ 
quent  meeting,  we  shall  publish  in  the  next  Jourmil.] 


DESCRIPTION  OF  THE  PATENT  CEMENT  OF  MR.  R.  MJ 

OF  DERBY, 

Read  at  the  Royal  Inttitut*  of  Jiriti»ft  Architeett,  February  18,  18! 

The  composition  of  my  cement  conslsta  of  a  solution  of  pearU 
milplnuric  acid,  mixed  to  the  exact  point  of  neutralization  with  po 
gypsum,  and  the  whole  calcined  together. 

In  calcination  every  ]>article  of  rr}'Htallized  water  and  natire 
driven  from  the  cypsum,  and  their  place  supplied  with  the  alkali  a 
made  sulphate  of  potash  as  above  deacribed. 

This  change  of  solidifying  subataucet*  creates  propertie«  altogell 
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■ad  oppoule  in  effect  to  ill  other  wnleT-mixcd  cementH.  Tlieie  ii  neilhcr 
hnt  norexpuuion  in  golidiflcatioii,  noiMibwqur'iuswrlliiiKt'niinBlMorpliun 
of  Ibe  ■ImMphcre  or  hy  iiuineraiun  in  wiitir.  II  then-Kiri!  nmiltA  thai  iIm: 
naMni  ucithi'r  crarlu  ii<ir  rTcawA  vhcn  usod  ciihcr  ax  an  in  iv  uui^diiur 
■nu'co.  TIiu  niodv  of  usiiiR  Ih'i  t'pniiiil  MKitv  simple— wiuilar  Iv  rummmi 
lime  pUiiU'T,  Iiul  iLe  purpuM-a  In  wliii'h  it  'is  uppUvabli-  ant  i'xln>uH>ly 
Taiird.  Ad  it  van  be  niaUc-  «r  a  ruhL-ly  nt'  i-oiinirN  in  luauufaftun,  "r 
C)4uim  iutruducvJ.  ii  will  iiuikiih'Ui.'  the  nrtrHHiiy  uf  pauil  iit  puprr,  xkheru 
tkrir  luc  ID  i^cvtiuiiaiili' ;  it  in  ihiTiIiirt'  jqrticularly  appliiabli-  fur  Btlii^ 


Pgr  inriiaiiMis  vf  mnrlili-  ii  luiitl  b>i'iinif  llw-  Kulnlilulv  uf  pla>it«  ul' 
Parii.  ii  bciiiK  much  mvn  di-iiM',  anil  tbruugii  iiH  utMoUiurpliit:  ijualUy 
vitluitBndiiig  atl  iitniu»piicn.ij.  o^t  lnw  bti-n  alrmdy  priiicd.  /u,  il  ilix^  iiiit 
expand  in  sulidi&catiuu.  m  ubiivi;  iiaii-d,  sulid  tiKutea  uiay  bu  caxt  villi  ii 
U  uniseil  inio  uiiulli.  It  I'liniliui's  rvadilv  wiih  linii^  •Inkdl  ur  iftiiik, 
and  mixiid  wilk  the  UtUi-  it  pti-veiiti>  its  slaking,  and  with  tlit'w,  or  by 
iuclf  and  Kand.  it  luinnM  an  i-xi-e^vdy  hard  and  dnnUilu  Kluif  ii.  In  iu 
fmarcd  state  fur  luo  il  dwitnulm-vivelliviJifhlcslii^mTfin'niexiNMin!  tu 
a  dawp  itiai'tpUvrt.'  f»r  any  li-n(rtli  "f  p<-riiid,  and  will  ihm-luni  rarry 
witbuut  di-pn-fiatii-n  lu  any  pari  ut  llu:  gflubi' — it.  is  dTvi'livv  fur  r\fiy 
purpwc  fur  u liii'ii  tin-  linits  uf  tliii  kiiigdum  arc  iiA'd  in  iis  iiaiviallaDlii- 
ptMK-siiiiinK ;  and  fruni  iH-inK  doublu  Ihcir  miidii,  will  Ih'  lu'ariy  a^ 
ceunoniicnl  in  um',  iiiiii-pi-ndi-nl  i-f  iu  pci-ntiat  pmiicrlicH  cxi'ludinK  "H 
noiitun:  and  pn-vculiuj;  tlic  inlnuivn  and  raiap's  of  iiiM-i'i  and  ntlii-r 
Tcraiin :  cutiEtideiaiiuns  nut  only  iuijiorlBiit  lu  ibv  ruwtviil,  bul  tn  tin- 
Ibremiueut  tui  i-uiuenatuth  i>f  ihc  iiublio  slorcn. 

Fur  tliv  juiniug  luKi'tlu-r  uf  iiUiwh,  brii'lm,  &c.,  il  lux  nut  Us  ci[ual,  and 
nn  bu  uwit  wilb  llu:  ]cr(«ti.'»l  adtnntafci-.  nhcro  liiiiv  pruvrs  but  uii 
iminL'iciil  bund,  and  Itutuaii  ciiuoil  fmui  ill  nLjiantiivc  jiriiiH-riica  ii 
■ipiuprT;  aay  lur  tiglil-buiiiH'*  uid  ullur  \vtj  rbii'atnl  and  uiiivb-vxiiusi'd 
ilrartnnii. 

Applied  aa  a  tliircu  uTt;r  nimmon  liinn  plaHiir  a  ri-ry  un<H>lh  and  liard 
Mlbi't!  i*  prudiu'ed,  and  ii  »■  lilllu  absurbcnl  Ihal  iu  painting  inu  ciais 
Mc  MdllL'iudt.  Tbis  aupticatiuu  van  uiudi-  by  Hi.  Cbailwick  aIhiv*'  ihri'i' 
)twa  'ini'i*.  ua  tvu  lulln  al  Adclaidt-phii'c,  Lioidtin  Iliidp>,  and  wlw  nill 
ntily  Uu-  Eicl  huv  alalcd. 

Iu  tbf  MiiumtT  uf  Itk^T  il  wan  applii'd  in  f-attinpi  and  m  a  Mncru,  al 
72,  C'h«i]Midt;  (uppuiilG  llu-  Allari  liumr^iui-  OBlir) ;  llir  sliiicu  Iibh  biin 
timt!  [laiiiiFd  urcr,  but  nut  w>  ih<'  iwu  inials  uf  anus,  «hirh.  an  well  as  tliu 
itttcoji  Lav  nilbxliiud  liic  IWu  but  wintcn  wilbuiil  ibi-  tJiitblivt  injury. 

Any  fiirllicr  inluritiiitiuii  rcspi'tliiii;  prnpi-ttini.  &■-.,  &(-..  inav  bi-  obluiiiiiil 
■f  Mr.  B.-maii.'uni,  Alfri'd-iila.c,  B.'dl'r.rd-siinan-,  and  wli..  will  ulsu  sUuw 
p<vimcii9  i>f  its  vuriuiis  ai>|ilU-aliu[is. 


niOTOGKXYj 

OR,    THE   ART   OF    Fl\IN(f    THE    IMAOES    OF   VISVAI.    O 

TliP  nii'anit  of  obliiiiiin);  ii  ^'If-iicliiig,  \u>mi!U)ciil  rcjiri 
visual  oIijcL-tfi,  luiH  luii^  Htlmcti'il  lliu  :illi-nlion  uf  jiliilosoplu-o 


__  lUtti  Mat  the  fiiibjcct  (if  ('\iicritiii.'iiih  by  WciIkcwochI  and  Kir 
lluinpliry  Davy.  Tlieir  ctTortK,  fiirllic-r  lliaii  rccugiiihing  llie  seiiiti- 
sility  of  nitrate  uf  silver,  were,  howeveT,  iiieflectivc,  na  were  ihosc 
it  H  committee  of  Ilie  Amdemy  of  Sciences,  con)|)nsed  of  Lnidace, 
UiiluK,  niu)  Arn^,  wtio  were  rngnged  in  a  sinnlur  manner  iuveali)^- 
:iuii  fur  H^eertainini/  llie  {iciwer  uf  niodiilighl.  Chliinire  of  silver 
ft'OK  aUo  known  tu  be  eabily  Hcttnl  upon  by  llic  myK  of  li){ht ;  biil  it 
was  not  until  the  cIonc  of  Init  year  ihnt  nny  aimouiinineiil  vhb  muAv 
>f  llie  progreHaoftliisiirl.  Mr.  >'uxT:l1W(«ciiiMo  linvc  I>cmrinil 
in  the  neli) ;  bnl  M.  Tlngiierre,  the  inventor  of  the  diornnia,  mnde 
ill*  firrt  dwclostire.  Ah  tlii'  t«t)  iiiii«s!«.-m  iiecm  to  be  distinct  in  Ihdr 
tVKiilU,  we  xliall  give  a  ileiicrii)tinn  uf  ench  teiuirnlely,  an  derived 
(runt  the  "  Comntc  Ketulii "  of  the  Academy  of  Sciences,  and  fhim 
IIk  k-tten  of  Mr.  Talbot.  To  c<iniineiice  with  tliat  of  M.  Daguerre, 
it  ill  effi.'ctFd  In-  plrtcing  a  cufijH'r  plate  in  a  cuincni  obsuiun,  wlticli 
L'npiMrr  iiliitc  being  coverMl  with  a  i:hcniit:iil  iireiwrallun  KUsce|iIiblc 
fjf  tne  ctTectM  of  Tight,  |>roduceH  a  slutded  tuawing  on  the  plule. 
'i^iese  deKignu,  wlien  fiiiiulii'it,  may  be  exposed  lulhe  ghireuf  the 
Hun  wiiluMit  changing,  nnii  will  bear  the  kcnilin^  of  a  uiii;ruseo[:e. 
Oil  reverting  lu  the  nifTercnt  ixmcrit  of  uoloiirK,  it  can  be  readily 
ermeeivnl  that  tlic  aevenil  lints  and  bluideN  vkill  {iriMlncv  an  cfleel 
rorTeit|Kiniling  to  their  inteni>ily;  llie  three  primitive  colours,  an 
((Mfrmined  liy  Field,  Ktaiuling  in  the  n-laiion  of  three,  live,  and 
right ;  ihe  tiiiiereqitJTOi]  for  the  proeexs  varies  with  the  (piantity  of 
lighl,  and,  conseiiiiently,  with  tlif  sriisnn  and  time  of  dny  i  in  snm- 
m';T,  at  noon,  eight  of  ten  miniiieK  ih  sufficicnl.  litis  appaiTLttis  i.s 
at  llrL'^(cnl  tncomjii'tent  lu  [he  representation  of  moving  ulijects,  and 
is  imperfect  even  with  ri'ganl  to  iri-e^.  A  luu-kiiey-i-oiich  Mopped 
during  thr  drawing  uf  one  iif  ihe  iicenm,  ami  (me  of  the  hones, 
turning  liia  head  during  the  gimceHx,  in  reiirvsented  without  one. 
a  ahor-Ulaek,  utso  engaged  in  hiii  voctuion,  aptM-on  without  nrmw; 
The  Academy  of  Suiencn  (^xprenaed  a  unanimouH  oi>iiiiun  of  the 
utility  and  importance  of  (hi«  mveution,  and  applicattun  hnabeen 
maU«  to  the  French  Uoverninent  tu  remnnciate  the  inventor.  The 
•BwunranrDt  of  thin  diacoreiy  led  to  the  deelfuntion  of  Mr.  Fox 


Talbot,  who  has  perfected  another  variety  of  the  same  procesii.  He 
usea  a  prepared  paper,  and  produces  n  representation  in  coloured 
tints,  which,  after  the  ilrawing  iti  flnbdictl,  is  not  affected  bv  siinshine. 
Both  iiTovGsiies  ]>oiiSew(  gieciiliar  advantages,  and  have  a  suueriority 
over  nnv  chemieol  medium  heretofore  known.  Chlonirc  of  silver 
being  while,  is  blackeneil  by  the  light,  and  the  w  hite  iiarts  of  the 
image  become  bhfk.whikl  the  black  piinx  remain  while.  Nitrate 
and  muriate  of  silver  obtain  nn  imiiression  in  half  a  second,  but  «one 
of  ihcse  pre)iar;ilioi)s  i>nMliiee  a  i>ernianeiit  effect.  The  importance 
of  the  new  discoveries  will  oiien  a  new  world  to  science,  and  even 
by  tlie  results  already  iiriMliiced,  the  bounds  of  luimnn  invesligatran 
have  been  enlarged.  The  iir.purntion  of  M.  Dagiierre  is  so  sensibla 
thai  It  luiK  obtained  nn  image  of  the  mixHi  intweiily  miniil  en,  although 
the  light  of  that  liody  is  300,00a  limeg  Ipk!.  than  lliat  of  the  sun,  and 
it  produces  no  effect  on  any  other  ehemicol  snbsliuice  yet  known. 
W.  Da^nerre  is  also  said  to  have  obtained  an  impresfjinn  from  the 
star  Sinus,  IIilid  proving  the  fixed  siars  to  be  suns,  and  tliot  light  is 
homogi'iieous  thrunghout  the  universe. 

We  copy  Ihe  lullowing  very  interesting  ncmunt  of  the  process 
iif  Mr.  Talbot  from  our  res|)ectablccmitem)iurary,  Ihe  "Atheiueum"  : 

1.  In  Ihe  tprinic  of  1S34  I  began  to  piii  in  j.raclii-*  a  nietbud  wblch  I  bad 
devised  Koiiie  time  previouiily,  for  employing  to  purpones  nf  utility  Ihe  very 
curious  proptity  which  ban  been  Iwg  known  to  rbeniiMs  lo  Im  pouetsed  by 
llieiiitratc-nniiver;  namely,  ib  dULUluuration  when  e^poseil  |.i  the  viokt 
ray  of  light.  Thispnipenyuppeirttlto  me  to  W.  perliupx.rapabluuf  uteOil 
nppliralion  in  the  following  manner: 

I  proposed  10  spread  on  a  slieel  of  paper  n  i^uffieinit  qiiintily  of  the  nilritr 
of  silver,  and  Ihen  to  set  Ihi-  ))aprr  in  Ibe  nmsbine.  Iiaviii);  flr>l  placvd  before 
it  «.me  objecl  iniline  >  well-dpflned  sliaduw.  The  (iijlii,  acting  on  Ih*  rent 
uf  tlie  paper,  wnutd  naturally  blacken  it.  while  the  parti  in  sbailow  would 
retain  iheir  whitenet!..  I'Jum  I  expected  thai  a  kind  of  image  or  piciuie 
would  be  prodneed,  rneniblinK  to  ■  certain  degrea  the  object  from  which  It 
wak  derived.  1  expeoKil,  however,  also,  tliat  it  would  lie  nreeMarv  to  pr<^ 
nerve  sucb  imagcx  in  a  portfulio,  and  to  view  Ibeni  only  by  cand'le-ligfat ; 
because,  if  by  £iy-llgbt,  Ihe  same  nalunl  proceti  which  forntrd  the  iin.iges 
would  destroy  ihem.  by  bbv'kentnt,'tbe  rest  of  the  psiper. 

Sucli  was  my  lending  idea  before  it  was  enlarfied  and  corrected  by  experi- 
ence. Il  was  nol  until  tome  time  n Iter,  and  when  1  wa*  In  posseuion  of 
several  novel  nud  ciirfoiiK  resuttn,  that  i  Ibongbt  of  in(|uiring  whetlirr  Ihk 
proc<u  had  been  ever  propiiscd  or  allempted  before  ?  I  finind  that  in  ftet  it 
had;  but  nppaicntly  nnl  followed  np  to  any  extent,  or  with  iniirli  pcrw^ 
verance.  The  few  nolii«i  ibiit  I  have  been  able  to  meet  wllli  are  vague  and 
nnsniisfhetory,  merely  stating  Ihul  sneli  n  method  exists  of  obtaining  the 
ouiliiie  of  nil  object,  but  going  into  no  details  renpeciing  the  best  and  most 
advantiigeous  manner  uf  proceeding. 

The  only  definite  nccnunt  of  tba  matlsr  which  I  have  licen  able  to  meet 
with.  Is  contained  in  tlic  first  volume  of  the  "  Jonnial  of  Ihe  Royal  Instl- 
lulion,"  page  170,  from  which  it  appears  thiil  the  idea  was  originally  started 
by  Mr,  Widgwood.  iind  a  numetoiu  series  of  experiments  inndc  botb  by  him 
and  Sit  Humphry  Davy,  which,  however,  ended  in  (hilure.  I  will  take  the 
liberty  of  c|UotiDg  a  few  punigeK  from  lliii  memoir. 

"  The  copy  of  a  painting,  immi-dlntely  .-ifler  being  taken,  muit  be  kept  in 
an  oliscurc  place.  It  may,  indeed,  be  examined  in  the  shade,  but  in  (his 
case  the  eiponure  ihoulil  be  only  for  a  few  minutes.  No  attempts  that  have 
been  made  lo  prewnl  the  uncoloured  parts  fram  being  ncttd  upon  by  light 
have  as  yet  boen  ncceisful.  They  have  been  cuv||rcd  with  a  lliin  coating  of 
fine  vLimlih  ;  hut  this  has  not  deitroyed  their  sutccpllbility  of  becoming 
coloured.  When  the  lular  ray>  are  pnsied  through  a  piint,  nnd  thrown  upon 
prepircd  pnpcr.  the  unihiided  patti  ate  stowly  copied  ;  but  Ihe  liglits  trans- 
milled  by  Ibe  fahadcd  paili  are  seldom  so  definite  ni  lo  form  a  distinct  leiem- 
bisnce  of  them  by  producing  difflfreni  intensities  of  cotour. 

"  The  imaget  formed  hy  meiins  ef  a  ntmmi  oiwvra  have  been  Ibund  too 
faint  to  produce  in  any  moderate  time  an  effect  upon  Ihe  nilrate  of  itlver. 
To  copy  these  imnges  was  Ihe  first  object  of  Mr.  Wedgavod,  Init  all  his 
nunii^rouii  ekpcrimenls  proved  unniccesirii]." 

These  are  the  olwcrvatiuns  of  Sir  Humphry  D.ivy.  I  liava  been  iabrmed 
by  n  scienlitic  friend  that  this  imrnvonnible  result  of  Mr.  Wedgwood's  and 
Sir  Humphry  Dsvy's  experimenli  was  Ihe  chief  cause  which  dlseonmged  hin 
from  following  up  with  penevernnce  the  idea  which  he  had  also  entertained 
uf  fixing  thClH'iiiilirul  imjgcs  of  the  ravirra  uhtearii.  And,  no  donbl,  when 
so  dislingniiilied  nn  experimenter  lis  Sir  Humphry  Davy  announced  "  that 
nil  experiments  had  proved  unsueeessful,"  such  a  sliilemeni  was  calculated 
materially  lo  discouiage  further  iaquiry.  The  ciieumtlMnce.  also,  annonneed 
by  Davy,  thai  Ihe  paper  on  which  these  image;!  were  depicted  was  liable  to 
become  entirely  dark,  and  Ihal  nothing  bilherto  tried  would  prevent  il,  would 
perhaps  have  induced  me  to  ctmsidcr  the  attempt  ns  hopelesa.  If  I  had  not 
(fortunately),  before  1  rend  it,  uliendy  diseoverrd  :i  niptbod  of  overcoming 
this  diflicuUy,  and  of  jijiinf  the  image  in  such  a  manner  that  it  is  no  more 
liable  to  Injury  ur  desli  uclion. 

In  thi!  cniirse  of  my  experinents  directed  to  that  end,  I  have  been 
astonished  at  the  variety  of  effeels  which  I  have  found  prodnecd  by  a  very 
liiaited  number  of  diHVrent  pmeesies  when  combined  in  various  wnys  ;  and 
also  at  Ihe  length  of  time  which  ■ameliliiB  elapses  before  lb*  full  etfcct  of 
(hcK  manifeats  Itself  with  oerlaiaty.  For  I  have  found  that  Imarei  (bmed 
In  IhU  nanncr,  which  bavc  appearad  is  good  piwenatica  al  the  end  of 
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twelve  months  from  their  formation,  have,  nevertheless,  somewhat  altered 
during  the  second  year.  This  circumstance,  added  to  the  fact  that  the  first 
attempts  which  I  made  became  indistinct  iu  process  of  time  (ihc  paper 
growing  wholly  dark),  induced  me  to  watch  tlie  progress  of  the  change 
during  some  considerable  time,  as  I  thought  that  pc'rhaps  ail  these  images 
would  uitintatelif  l>e  found  to  fade  away.  I  found,  however,  to  my  sutisfuc- 
lion,  that  this  was  not  the  case  ;  and.  having  now  kept  a  number  of  these 
drawings  during  nearly  five  years  without  their  suffering  any  deter ioriit ion,  I 
think  myself  authoristni  to  draw  conclusions  from  my  experiments  with  more 
certainly. 

2.  Effect  and  Appearance  oj  these  Image*. — Tlie  images  obtained  in  this 
manner  are  themselves  white,  but  the  ground  upon  which  they  display  them- 
selves is  variously  and  pleusingly  coloured. 

Such  is  the  variety  of  which  the  process  is  aipable,  that  by  merely  vary- 
ing the  proportions,  and  some  trifling  details  of  manipulation,  uny  of  the 
following  colours  are  readily  attainable: — Sky-blue,  yellow,  rose-colour, 
brown  of  various  shadis,  and  black.  Green  alone  is  absent  from  the  list, 
wiih  the  exception  of  a  dark  shade  of  it,  approaching  to  black.  The  blue- 
coloured  variety  has  a  very  pleasing  effect,  somewhat  like  that  produced  by 
the  Wedgwood- ware,  which  has  white  figuns  on  a  blue  ground.  This 
variety  also  retains  its  colours  perfectly  if  preserved  in  a  portfolio,  and  not 
being  subject  to  any  spontaneous  change  requires  no  preserving  proccfis. 
These  different  shades  of  colour  are,  of  course,  so  many  ditforeut  chemical 
compounds,  which  chemibts  have  not  hitheito  distinctly  noticed. 

3.  Fif*t  ApplicaliuHS  of  this  Pruccs^t ^The  first  kind  of  ubjocLs  which  I 

attempted  to  copy  by  this  proccjis  were  flowers  and  leaves,  either  fresh,  or 
selected  from  my  herbarium.  These  it  renders  with  the  utmost  truth  and 
fidelity,  exhibiting  even  the  venation  of  the  leaves,  the  minute  hairs  that 
clothe  the  plant,  &c.  &c. 

Jt  is  so  natural  to  associate  the  idea  of  libtnir  with  great  complexity  and 
elMbonite  detail  of  execution,  that  one  is  more  struck  at  seeing  the  thounanJ 
lloretJi  of  an  AfiroMi*  depicted  with  all  its  capillary  branchlets  (and  so  accu- 
rately that  none  of  all  this  multitude  shall  want  its  little  bivalve  calyx,  re- 
quiring to  be  examined  through  a  lens),  than  one  is  by  the  picture  of  the 
large  and  simple  leaf  of  an  oak  or  a  chesnut.  But,  in  truth,  the  difficulty  is 
in  both  cases  the  same.  The  one  of  these  takes  no  more  time  to  execute 
than  the  other;  for  the  object  which  would  take  the  most  skilful  artist  days 
or  weeks  of  labour  to  trace  or  to  copy,  is  effected  by  the  bouudU  ss  powers  of 
natural  chemistry  in  the  space  of  a  few  seconds. 

To  give  an  idea  of  the  degree  of  accura**y  with  which  some  objects  can  be 
imitated  by  this  process,  I  need  only  mention  one  instance.  Upon  one  ocra- 
sion,  having  made  an  image  of  a  ])icce  of  lace  of  an  elaborate  pattern,  I 
showed  it  to  some  per»uns  at  the  distance  of  a  few  fi^et,  with  the  inquiry 
whether  it  was  a  good  representation  V  when  the  reply  was.  '*  That  they  were 
not  so  easily  to  be  deceived,  for  that  it  was  evidently  no  picture,  but  the  piece 
of  lace  itself." 

At  the  very  commencement  of  my  experiments  upon  this  subject,  when  I 
saw  how  beautiful  were  the  ima^^es  whieh  were  thus  produce<1  by  the  action 
of  light,  I  regretted  the  more  that  they  were  destined  to  have  such  a  biief 
existence,  and  I  resolved  to  attempt  to  point  out,  if  possible,  some  method  of 
preventing  this,  or  retarding  it  as  much  as  |iOssible.  The  following  consi- 
derations led  me  to  conceive  the  possibility  of  discovering  a  preservative 
process  :— 

The  nitrate  of  silver,  which  has  l)ecome  black  by  the  action  of  light,  is  no 
longer  the  same  chemical  substance  that  it  was  before.  Consequently,  if  a 
picture  produced  by  solar  light  is  subjected  afterwards  to  any  cheniii^al  pro- 
cess, the  white  and  dark  parts  of  it  will  l>e  differently  acted  upon  ;  and  there 
is  no  evidence  that,  after  this  action  has  taken  place,  the#  white  and  dark 
parts  will  any  longer  be  su^ect  te  a  spontaneous  change ;  or,  if  they  are  so, 
still  it  does  not  follow  that  that  change  will  now  tend  to  assimilate  them  to 
each  other.  In  eases  of  their  remaining  dissimilaf  the  pic  ure  will  remain 
visible,  and  therefore  our  object  will  l>e  accomplished. 

If  it  should  t>e  asserted  that  exposure  to  sunshine  would  necessnriiif  reduce 
the  whole  to  one  uniform  tint,  and  destroy  the  picture,  the  onus  probandi 
evidently  lies  on  those  who  make  the  assertion.  If  we  designate  by  the  letter 
A  the  exposure  to  the  solar  light,  and  by  B  some  indeterminate  chemical 
process,  my  argument  was  this:  —Since  it  cannot  be  shown,  a  priori^  that  the 
fiDal  result  of  the  series  of  processes  ABA  will  be  the  »ime  with  that 
denoted  by  B  A,  it  will  be,  therefore,  worth  while  to  put  the  matter  to  the 
test  of  experiment,  viz.,  by  varying  the  proce%s  B  until  the  right  one  be  dis- 
covered, or  until  so  many  trials  ha«e  been  made  as  to  preclude  all  reasonable 
hope  of  its  existence. 

My  first  trials  were  nnsuccessful,  as,  indeed,  I  expected ;  but  after  some 
time  I  discovered  a  method  wbich  answers  perfectly,  and  shortly  afterwards 
another.  On  cpne  of  these  more  especially  I  have  made  numerous  experi. 
ments;  the  other  I  have  comparatively  little  used,  because  it  appears  to  re- 
quire more  nicety  in  the  management.  It  is,  however,  equal,  if  uot  superior, 
to  the  first  in  brilliancy  of  effect. 

This  chemical  change,  which  I  call  the  preserving  procesx,  is  far  more 
effectual  than  could  have  been  anticipated.  The  paper,  which  had  previ- 
ously been  so  sensitive  to  light,  becomes  completely  insensible  to  it,  inso- 
much that  I  am  able  to  show  the  society  specimens  which  have  been  ex{>osed 
for  an  hour  to  the  full  summer  sun,  and  from  which  exposure  the  image  bos 
suffered  nothing,  but  retains  its  perfect  whiteness. 

4.  Oh  the  Arto/JtxUig  a  Shadow. — The  phenomenon  which  I  have  now 
briefly  mentioned  appears  lo  me  to  partake  of  the  character  of  the  marveilous, 
almost  as  much  as  any  fact  which  physical  investigotioo  bos  yet  brought  to 


our  knowledge.  The  most  tronxitoiy  of  things-*a  sliadow,  the  moat  pro- 
verbial emblem  of  all  that  is  fleeting  and  momciitary^^masr  be  fettered  by 
the  spells  of  our  "  natural  magic."  and  may  be  fixed  for  ever  in  the  pdsitidB 
which  it  seemed  only  destined  for  a  single  instant  to  occupj. 

This  remarkable  phenomenon,  4f^whatever  Talue  it  may  turn  out  in  ih 
application  to  the  arts,  will,  at  least,  be  accepted  as  a  new  proof  of  the  value 
of  tlie  inductive  methods  of  modern  science,  which  by  notiein^f  the  oeeur- 
rence  of  unusual  circumstances  (whidi  accident,  perhaps,  first  manifests  in 
some  small  degree),  and  by  following  them  up  with  experiments,  and  vaiyin* 
the  conditions  of  these  until  the  true  law  of  nature  which  thej  expms  is 
apprehended,  conducts  us  at  length  to  consequences  altogether  unexpected, 
remote  from  usual  experience,  and  contrary  to  almost  universal  belief.  Such 
is  the  fact,  that  we  may  receive  on  paper  the  fleeting  shadow,  arre*t  it  there, 
and  in  the  space  of  a  single  minute  fix  it  there  so  firmly  as  to  be  no  more 
capable  of  change,  even  if  thrown  biick  into  the  sunbean  from  which  it 
derived  its  origin. 

.0.  Before  going  further  I  may.  however,  add,  that  it  is  oot  always  neces- 
sary to  use  a  preserving  process.     This  I  did  not  discover  until  aher  I  bad 
acquired  considerable  practice  in  this  art,  having  supposed  at  flnct  tbit  all 
these  pictures  would  ultimately  become  indistinct  if  not  preserved  in  some 
way  from  the  change.     But  experience  has  shown  to  me  tliat  there  are  st 
least  two  or  three  different  ways  in  which  the  process  may  be  conducted,  so 
that  the  images  shall  possess  a  character  of  durability,  provided  they  are  kept 
fn>in  the  action  of  direct  sunshine.     These  ways  have  presented  thenseivci 
to  notice  rather  accidentally  than  otherwise ;  in  some  instances  without  any 
particular  mcmorandaiiaving  been  made  at  the  time;  so  that  I  am  not  yet 
pr«*pared  to  sta*e  accurately  on  what  particular  thing  this  sort  of  semi-dura- 
bility  dei)ends,  or  what  course  is  best  to  be  followed  in  order  to  obtain  it. 
But  as  I  have  found  tlut  certain  of  the  images  which  have  been  subjected  to 
no  preserving  pro<>oss  remain  quite  white  and  perfect  after  the  lapse  of  a  yrar 
or  two,  and,  indeed,  show  no  symptom  whatever  of  changing,  while  olbrrs 
differently  prepared  (and  left  unpreserved)  have  grown  quite  dark  in  oaf 
tenth  of  that  time,!  think  this  singularity  requires  to  be  pointedout.  Wbetfaff 
it  will  be  of  much  value  I  do  not  know.     Perhaps  it  will  be  thought  better 
to  incur  at  first  the  small  additional  trouble  of  employing  the  preserving  pro- 
cess, especially  as  the  drawings  thus  prepared  will  stand  the  sunshine ;  while 
the  unpreserved  ones,  however  well  they  last  in  a  portfolio  or  in  commM 
daylight,  should  not  be  risked  in  a  very  strong  light,  as  they  would  be  liabfe 
to  change  thereby  even  years  after  their  original  formation.     This  rttj 
quality,  however,  admits  of  useful  application.    For  this  semi-durable  paper, 
which  retains  its  whiteness  for  years  in  the  shade,  and  yet  suffers  a  ehingr 
whenever  exposed  to  tie  solar  light,  is  evidently  well  suited  to  the  use  of  i 
naturalist  travelling  in  a  distant  country,  who  may  wish  to  keep  some  memo- 
rial of  the  plants  he  finds,  without  having  the  trouble  of  drying  themnd 
carrying  them  about  with  him.     He  would  only  have  to  take  a  sheet  of  tfah 
paper,  throw  the  image  upon  it,  and  replace  it  in  his  portfolio.     The  defcrt 
of  this  particular  paper  is,  that  in  general  the  ground  is  not  even  ;  but  this 
is  of  no  conse(|uence  where  utility  alone,  and    not  beauty  of  effect,  is 
consulted. 

6.  Portraits. —  Another  purpose  for  which  I  think  my  method  will  be 
found  very  convenient,  is  the  making  of  outline  portraits,  or  s<7AoM«ftft. 
These  are  now  of' en  traced  by  the  hand  from  shadows  projected  by  a  candie. 
But  the  hand  is  liable  to  err  from  the  true  outline,  and  a  very  small  deviatioo 
causes  a  notable  diminution  in  the  resemblance.  I  believe  this  manual  pr^ 
cess  cannot  be  compared  with  the  truth  and  fidelity  with  which  the  portnut  it 
given  by  means  of  solar  light. 

7.  Paintings  on  iilass. — The  shadow- pictures  which  are  formed  by  a* 
po&ing  paintings  on  glass  to  solar  light  are  very  pleasing.  The  gUss  itself, 
around  the  painting,  should  be  bUckened;  such,  for  instance,  as  are  often 
employed  for  the  magic  lantern.  The  i^intings  on  the  glass  »hoold  have  ao 
bright  yellows  or  reds,  for  these  stop  the  violet  rays  of  light,  which  are  the 
only  effetMive  ones.  The  pictures  thus  formed  resemble  the  productions  of 
the  artist's  pencil  m.^re,  perhaps,  than  any  of  the  others.  Persons  to  whon  1 
have  shown  them  have  generally  mistaken  them  for  such,  at  the  same  tine 
observing  that  the  stiile  was  new  to  them,  and  must^be  one  rather  diflScokto 
acquire.  It  is  in  these  pictures  only  that,  as  yet,  I  have  observed  indicatioBi 
oti-olour.  I  have  not  had  time  to  pursue  this  branch  of  the  inquiry  further. 
It  would  be  a  great  thing  if  by  any  means  we  could  accomplish  the  delinea- 
tion of  objects  in  their  natural  colours.  I  am  not  very  sanguine  respectinf 
the  possibility  of  this ;  yet,  as  I  have  just  now  remarked,  it  appears  possible 
to  obtain  at  least  some  indication  of  variety  of  tint. 

8.  Application  to  the  Microscope.^l  now  come  to  a  branch  of  the  subjeet 
which  appears  to  me  very  important,  and  likely  to  prove  extensively  uieAil, 
the  appliaition  of  my  method  of  delineating  objects  to  the  solar  microscope. 

The  objects  which  the  microscope  unfolds  to  our  view,  curious  and  wonoer 
ful  as  they  arc,  are  often  singularly  complicated,  llie  c}e,  indeed,  msy 
comprehend  the  whole  which  is  presented  to  it  in  the  field  of  view ;  bat  the 
powers  of  the  pencil  fail  to  express  these  minutiae  of  nature  in  their  innumers- 
blc  details,  what  artist  could  have  skill  or  patience  enough  to  copy  them? 
Or  granting  that  he  could  do  so,  must  it  not  be  at  the  expeuc  of  much  most 
valuable  time,  which  might  be  more  usefully  employed? 

Contemplating  the  beautiful  picture  which  the  solar  microscope  prodaeei, 
the  thought  struck  me  whether  it  might  not  bo  pos^siblo  to  cause  that  imsge 
to  impress  itself  upon  the  paper,  and  thus  to  let  Nature  subatitute  ber  om 
inimitable  pencil  for  the  imperfect,  ttdious  and  dmost  bopeleis  attempt  of  ea|i^ 
ing  a  subject  so  intricate  ? 

My  first  attempt  had  no  success.     Although  Icboit  a  brifht  4i^i  tad  fonmi 
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boreouneit  preftntmerelyroy  ronjprture;  ihit  they  iirc  lignillj- different, 
is  eiident  from  their  disiimiUr  propcrtiti. 

1  h»»e  ihm  endfaTODrcd  to  give  ■  brief  outline  of  tome  of  ibe  peeuliiritivi 
■HendiDf  lhi«  new  procen,  which  1  oiler  to  thr  loccrs  of  xdeiice  md  Mture. 
I^at  it  19  susceptible  of  srnt  improvementi  1  line  rio  mBnneroTdonbt;  bat 
•Ten  in  its  preteni  btite  1  belkvc  U  will  be  found  npable  of  nanj  lueful  uid 
nnpOTtint  ipplicitian*  b«idn  thoMof  vhirh  I  hare  hero  pfra  tahonaceounl. 

The  subject  tsHvn  Mr.  TalhcH  nnturaily  divi.ii'ri  im-lt  inin  urn  hcml'.— 
the  prer»™iion  oftlir  papi-r.  snil  thf  inenii"  of  fl\iue  'ho  de^isii.  In  orrlrr 
to  make  whiit  may  be  culled  ordinniy  plimopHTii--  paper,  iln'  fmihir  spien*, 
in  the  fltsi  place,  pappr  of  n  jrO'iJ  linn  i|iii>lity.  and  "inoiiili  siirliid--:  and 
thinks  that  noni'  nnbirerK  better  than  •iipertlne  wriiins  paper.  H<>  djp«  ii 
into  a  ircak  !<uliilion  of  euinmnit  tail,  and  vi]ies  it  drv.  bv  which  lhi>  wit  it 
nxifoimly  distributed  thinapliotit  it«  sulntntiie.  Hi'  tlien  fpreuda  a  M>liiti<>n 
of  nitrate  of  filrer  on  one  nirbce  onlv.  and  drii'«  il  at  thr  tin-.  Tlie  miIii- 
tioii  ihould  not  be  nlurated.  bitt  sis  or  tight  limcK  dilntid  vjih  irater. 
When  dr>-.  the  paper  i^  fit  Pw  »w.  H»  lias  Emnd.  hy  evpmmi-nl,  tliat 
llMre  is  a'certnin  proportion  lietveen  llic  qiianiiir  uf  rati  and  ibit  of  the 
■ohition  of  silver  vhich  anster*  be*t.  anil  pvn  t'lie  niatiiniiiin  ■■ll'ect.  If 
the  strefl^lh  of  the  salt  is  annaenied  ln-T<ind  this  poiiii,  the  elfect 
diminUhes.  and.  in  cerlniii  eaces,  lu'ciinii'-i  eu'eFilinitlv  small.  This  paiM^. 
if  properly  made.  i»  ven-  useful  fi>r  all  nrdinarr  jihatcqp-nir  pnT]"'^!'*.  For 
example,  nothing  can  W-  m/trv  piTfeci  than  the  iniafC"i  i'  P"'"  "f  l^av's 
and  flon-ers.  opociallr  with  u  >ummer  i-uii.  llii-  li|dil  puffiing  ilinniNh 
tthe  learet  delineates  I'lury  raiuilu.'ntiiin  trt  their  nervis.  If  »  clii'--i  ft 
paper,  Ihux  preparetl.  t-e  taki'n  Hnd  irn>ht.il  with  a  sattmteil  Milutinn  I'f 
*«rt,.and  theti  dried,  it  willlm  fimiiil  [ e«|iii'ially  if  ilie  |Ki|ier  hut  bci-n  kept 
!iome  wreks  before  the  iiini  U  maJi-l-  that  it*  .•cD'dtiiliiy  io  jereatlv 
diminidied.  and,  in  some  ea^f^.  qiiio- exiiin'i.  But  if  il  he  ligain  wuvheil 
with  a  liberal  quantity  uf  the  Miliiiinii  iif  Mwr.  it  liiH'iimi«  naain  Hnimbie 
to  light,  and  •■ven  nii>r>'  sn  llian  it  wan  at  llr«I.  In  ihii  way.  by  nlii-nialely 
wishing  the  paper  wiih  suit  and  mIvit.  anil  Jryinic  il  bi-tween  times. 
Mr.  Talbot  has  swreedrd  ia  im-rea'.iiiir  its  ■rf'Uf.ibilitv  tu  ilie  degree  tlul  in 
requisite  for  rei'eiring  ihe  imagea  of  tlu'  camera  •'ti»r-um.  In  cinidiii^inK 
Ihu  opcialion,  it  will  be  luiind-  thai  thi'  n->iili«  are  wimeiiiue.-i  more, 
aitd  Mmetime!'  less  satujkeinn-,  in  c(iti!k'qnen>.v  i>f  hinall  ami  aiiiduntul 
variationa  in  the  priponiiou  nupluycd.  11  happi-ns  mimi'timcK  lliul  the 
rhjoride  uf  silver  is  dispitscd  In  darkvu  ••!  ii-u:li'.  wiihuul  unv  exniimiru  ti> 
the  light — this  Kh4w<i.  that  the  utti'mpt  in  kivu  it  sensibility  lias  been 
caniea  lou  far.  1'lie  objii't  L>.  \v  apprimeh  In  thi»  enmlitiun  as  near  ns 
possible,  without  reaching;  it ;  m>  Ihnt  the  Mtliinnt'e  may  he  in  a  stale 
readv  to  yield  to  the  xliphlesl  exinini'uiiii  Gln-e.  kucIi  u-!  Ilut  tivhte  impart 
of  Ilie  violet  rays  when  much  alleimated.  Having,  ther<-fi.in-.  pn-pHrud  a 
number  of  sheets  uf  paper.  iJi^htly  diflereiil  fn>m  ulir  nnuther  in  the  coni- 


V  then 


NELSON  MEMORIAL. 
^injile  vi-it  to  Mr.  Rainy's  Gallny—jiut  betbn  oarptMn 
unmner  ivris  guiiiir  to  presp,  and  when  of  coitne  ire  onnelTM  wen 
f^rcutly  hitrried,— does  not  enable  us  to  enter  into  any  «ritic«l  ramrb 
un  any  of  the  drsi^rns  and  models  individnally,  oreven  to  give  agnail 
opinion  as  ti  ihe  areraiife  talent  displayed  in  this  competition,  fiiitbet 
ih'H  Ihat  natiufdctory  as  the  rrmp  d'ail  of  Ilie  exiiibittun  itself  is,  m 
observed  very  fi^w  ilcti)[ns  clisraclcriseil  hjr  originality  of  invention  or 
propriety  nf  aila]>tatloii  lo  llie  intended  lile.  On  the  contrary,  Ike 
larger  niajoriiy,  tve  apprehend,  would  ho  found,  on  deliberate  esiilii< 
nation,  Itibebut  poorly  raleulalcd  lit  tnlt  vithar  the  area  itaelf,  orihe 
turronntling  buildings. 


Msrrlv 


Towhii'htbeflrtt  premium  is  ptopo!«d  to  be  adjudged  by  the  fttit  Committit. 

The  design  m.-ikes  no  pretention  whatever  to  originality,  being  no  man 
than  a  flutwl  roiinthi an  column,  174  feet  high,  on  a  pedeatal  omaownied  wtik 
reliefs,  and  turmounled  by  n  statue  17  feet  high,  consequently  for  waMof 
tome  basement  or  aubsiriiclure  will  be  a|>l  to  look  too  small,  except  M  mcnij 
a  lufly  central  ornament  in  the  siiuare. 

The  following  description  of  the  two  otliei  prizes  are  by  their  reqmtive 
authors :  — 


To  Khick  the  ct 


itlee  propose  ti 


■ward  the  second  priic. 


D  ESC  Mm  ON. —An   Obelisk    ralBcd   to  the    memory   of  NelMa  by  kis 

grateful  country.      At  the  base,  our  great  Naval    Cmm -"—        

sentcd  suppoitin^;   the  Imperial   Standard ;   on  his  leR  si 

of  Britain,    hsiiitif   with    alfection  the    Hero  of  Trafalgar;    —    „, 

Victory,  being  sctted  on  bis  right.  At  tlie  back  of  the  Obelisk  reata  tba  Nile- 
Neptune  with  tlic  >ubordiDstc  [>eities  of  the  Ocoan,  form  a  Triumphal  Pro- 
cession  round  the  Rack  on  which  the  Monuineitt  is  placed,  thereby  mdiealilg 
that  Ihe  Mrlorien  of  Nelson  were  as  extensive  as  the  Element  on  which  t 
fought. 

ntMF.NSioN-^.— The  height  of  the  Monuntent  h  intended  to  be  60  feet;  the 
liiametcr  of  the  steps  the  sume  extent ;  and  the  height  of  Nelson  to  be  niw 
feet,  the  other  lij^re;  in  proportion,  as  in  Ihe  iketcli. 

EsTiMATi:.- -To  execute  the  whole  monument  ia  Raraccioni  Marble,  < the 
same  as  ihe  arch  bvfure  lluckinghun  Pahtcc  is  biultof)  2i,000l. — if  ciecnltd 
in  RrtiniR,  aOSXlOI. 


To  whii'b  Ihe  ('iiniui)tl>-e  pro|Hi)4.'  In  nr.-unl  the  tbird  priie. 
This  design  has  been  composed  upon  the  piinciple  of  comlniiiiig'  Archilec- 


E  and  .Sculptut 


calculated  t« 


s  frequently 

—   >.- riimiH-iiinrH,  Mr.  I'albut 

rreNpoinliiig  uiiinlK'r  to  be  pla<-cd  iu 

ihai  nf  liimg  ihe  imagm— Mr.  Tnlboi 


for  about  a  quarter  of  i .._ ,  ._. 

happens,  exhibits  a  marked  ncliani 
setecls  the  paper  which  bcHr:,  the  i' 
■he  camera  obsciita. 

With  regard  to  the  mi„iu1  ol.^ei-t- 

■fhaerved,  tliat,  after  having  IrieU  i  ...  -  -    -, . 

with  very  iiuperfect  kuci'cs*,  th<'  llrni  whii'li  pivc  him  a  uuvewful  remill. 
wav  the  iodide  of  potassium,  mui'h  ililiiteil  «ith  irater.  If  a  phnlugenii' 
picture  is  waslied  over  «iili  tliLi  liquid,  an  iviLil*-  of  Hilt'er  i't  llinni-d,  which 
is  abaolutely  umLltcrable  by  Mnikliiu<>.  Thi<  phh-fhi  rrquin-s  pni-anlioii ; 
for.  if  the  aalution  i»  luu  slfiiK,  it  aliRi'Lii  tlir  dark  jiari*  of  the  piclnn'. 
II  is  requisite,  therefor<'.  In  ilii'l,  by  irial,  tlie  proper  pruporlions.  Thit 
Axalion  of  the  pii'lurce  in  thi'i  way.  nith  pmiKT  iiinnagenieul.  in  verj' 
beautiful  uud  lastinc.  Tlie  spei'inicn  nf  lari-.  wlmh  Mr.  Tulbnt  eiliibiieil 
lo  Ihit  nocicty,  aiiiTwhii'h  was  niaile  lire  vearK  oui;  nas  priw-rved  hi  IliLi 
tnanner.  But  his  u-niul  methuil  nf  lining  in  diU'cntit  fmni  Ihiii,  and  Homr:- 
what  aiulpler— or.  at  Icnsl.  rcquiiinic  less  nli-ety.  II  iniiuusts  in  iinraerieng 
the  picture  in  a  slmng  sululinn  nf  ■■inununi  salt,  anil  llii-n  wipiufc  nlf  iliu 
Muprrfliious  luoistnn-,  and  ilryiiis  il.  It  ih  KiilHcti-ully  hingular  Ihut  the 
same  substani-e  which  is  m,  iisi-fnl  in  gii  mg  Miwiliilily  tn  the  jHtpcr.  shniiM 
also  be  capable,  under  otlicr  circiiiiixiuiii'i-s,  nf  di'siriiyin);  il ;  but  such  is. 
nererthelcNi,  llu-  foci.  Now,  if  tlu*  pii'iurc  whii-h  has  bcfii  thus  waidied 
and  dried,  isplaeoil  in  Ihe  aim,  tlie  white  purls  i-ulnnr  theiit4i-lvi<4nrB  |iule 
lilau  lint,  alter  wliii-h  they  licc'iiiii'  iiM'usiblt;.  Kuuii-nius  experimeuts 
have  shown  the  author  llut  th<:  deulh  nf  this  lilac  lint  VHrii-s  aiiTunliiig  lo 
the  quantity  of  siitl  used,  reblivcty  to  tlv  qiUHltily  uf  Hilrer;  tnil  by  jirn- 
perly  adjUNting  these,  Ibe  imi^'S  may.  if  desired,  be  n'laitiiil  nf  uu  aL«)lnle 
whilenesM.  He  nieiilions.  al-iu,  that  thnsi'  jiriiwrvnl  by  indiiii'  ure  nlwayii 
of  a  vcrj'  pall'  prinipise  yi'lhnt,  which  hns  tin-  exljniirdiiiary  and  very 
remarkable  pi'upi'riv  nf  iiiniiii::  tu  u  full  miiidy  yi-llow,  wlii'neviT  ii  is 
exposed  to  lli.' heat'of  a  lire,  uud  rifuu-riii;.' its  liiruicr  c.ilnur  «(;'""•  whi-ii 
it  IS  cold. 

Ship-itiUiHg.—T\ir  «liiu.li>iildrr.  ol  }.ntvymy  have  •rhloni,  if  ner.  bi'pii  w  )ai>y 
as  they  are  ai  prrKDi.  All  Ibe  yarJi  uu  Uolli  wIm  the  Metsev  Mr  otcnuleil  bv 
veMHls,nfvirionhtaaiiaiii>.  in  pT>>e«kuriiimiling;BudDinrerrBineii'wanM  belaid  dmrn 
ifthe  luiiden  cuulil  iindertidw  Ihe  wivk.  The  •hip.buiiilfri  alin«  the  west  and  Ibe 
eait  vnail  are  Sfinally  hniy.  and  bsi.^  rre4Uaui  uecuicai  lo  mfius  proUitnid  cooirarls 
for  building  vnwU.  Ml  Uism  clrcaiDitanctn  tba«  that  the  shipping  intocH  is  iii  a 
very  SourisUng  mtt-^Linrpott  paptr. 


to  obtain  ■  more  striking  effect  from  their 
■  KCparatelr ;  the  one  by  its  rorma  aid 

_..jageneral  impreation,  whidi  M»b* 

heightened  and  perfected  by  the  more  relined  and  iniereating  dct^b  of  the 
other.  It  would  appear  from  the  result  of  eiisling  instances  that  a  ■ 
structure  cannot  properly  convej  the  feeling  or  produce  the  efleet  intends 
a  Monumoni,  dctigned  to  commemorate  any  colsbrated  charaom  or  « 
On  the  other  hand  a  Slatue  or  Sculpture  Groupc  ia  inefficient  for  waatof  bbn 
and  general  form  ;  the  former  is  appreciated  as  a  distant  object,  and  the  latter 
only  on  close  inspection.  The  desideratum,  therefore,  lies  ioanndiw  Ikew 
iibjectiom^,  ur  rather  in  combining  the  advantages  whidi  peculiarly  beloag  la 
each  art,  so  that  the  many  wlio  pats  by  may  he  alruik  vith  the  general  a^crt 
of  Ihe  MomiQicni,  lud  the  few  who  may  pause  to  examine  its  details  may  Cad 
their  first  impressions  carried  forH-ard  and  perfected  l-y  the  beaaly  tod 
signiBeance  of^its  historical  illustrations. 

With  respect  to  the  design  now  submitted,  the  endeavour  has  been  lo  render 
it  characterisli<'  and  appropriate  to  the  occasion,  avoiding  plagiariam  bal 
without  affecting  novelty.  The  rostraicd  decoraiiont  of  the  pedestal,  aid  ils 
accessories  proc^im  it  at  once  to  be  a  naval  trophy ;  and  the  nero  to  be  COB- 
memoratcd  will  be  not  less  plainly  indicated  ;  whilst  the  sculpture  and  MlMr 
details  will  set  forth  hia  achievemenls. 

In  regard  to  the  structure,  simpiicily  and  strength  are  the  diMingaiskill 
qualities  of  the  hascmeni,  whicli  is  proposed  to  be  coiutrurted  of  graaite,* 
large  blocks,  so  as  to  b«  striliing  for  their  massiveness,  solidity,  aod  giviag 
dignity  to  Ihe  superstruclnro.  The  pedeslals  at  the  angle)  of  the  plufnrm  mt 
to  be  snrmounled  with  piles  of  trophies  cveculed  in  bronic,  and  crowned  oitt 
lamps  to  light  both  the  area  and  monument;  massive  granite  basins  are  set  la 
receive  Ihu  rum:ing  fountains  on  three  sides,  the  fourth  being  reserved  for  si 
entrance  to  the  structure  within.  1'faii  colossal  tiguret  seated  against  Ibe  fber 
fronts  of  the  pedestal,  arc  dcstgncil  to  represent  Dritunnia,  Caledonia,  Hibenria, 
and  Neptune,  distinguished  by  their  ap,>ropriale  insignia  and  attributes. 

On  the  south  front  of  tliepcdcalal,  and  at  a  legible  distance  from  tho  specMlor, 
is  proposed  to  be  inscribed  a  Uriel  culogium  of  the  horo, — some  attempt  at 
which,  by  nay  of  illustration,  is  mode  In  the  draining,  without  presmniiY  ta 
anticipate  that  delicate  task,  nhich  will  properly  devolve  upon  other  aad  moie 
able  hands.  The  opposite  side  ii  intended  to  contain  Ihe  historical  or  matter- 
of-fkct  inscription,  comprising  also  a  record  of  the  erection  of  the  iMmnnml. 
Ilie  other  t«o  sitlcs  arc  to  have  each  a  sliicid  of  arms  in  relief,  encircled  by  a 
wreath.  Tlia  cap  or  cornice  of  the  lower  pedestal  ia  decorated  hj  antiqar 
prows  ofves.>els,ta  give  the  rostrated  character,  entichcd  with  festoonanfeak 

Tlie  midilli'  I'oniparinient  of  the  stiuciurc  noDlnins  on  the  four  faeea  of  the 
dado  limply  Ihe  names  of  the  four  priucipnl  avlions  in  which  Neiioii  «u  ci^ 
gaged;  and  in  the  panel  over  each  ia  a  lepreieutation  in  BtumrtHtet  of  soMr 
striking  incident,  in  each  balllfr— the  front  being  disiiDgniAed  by  the  grnd 
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cttastrophe,  which  formed  at  once  the  climax  of  his  achievements,  and  the 
termination  of  his  brilliant  career. 

In  order  to  give  clianicter,  as  well  as  to  provide  for  an  unusually  bold  pro- 
jccture.  Hie  Oaltery  above  is  supported  on  Cannons,  in  lieu  of  the  usual  ar- 
cbitectaral  conioles :  and  the  intervals  in  the  soffite  are  enriched  with  bombs 
ani^grenades.  Tlie  railing  of  the  gallery  is  composed  of  decorations  and  em- 
blems,  having  refSerence  to  the  occasion,  so  as  to  combine  ornament  with 
diaimcteristic  expression. 

Tlie  upper  compartment  of  the  monument  is  distinguished  by  itq  circular 
form,  and  ii  more  completely  charged  with  decoration,  illustrative  of  the  honors 
which  Nelson  had  achieved.  Tht>  four  fau^e  wreaths,  embracing  the  entire 
elrruit  of  the  pedestal,  contain  respectively  the  Naval  Crown,  the  Viscount's 
Coronet,  the  Mural  Crown,  and  the  Ducal  Coronet.  From  these  wreaths 
are  suspended  the  decorations  of  the  four  *'  Orders"  to  which  he  belonged. 

The  frieie  of  this  pedestal  is  entirely  occupied  by  the  heraldic  motto, 
which  happens  to  be  peculiarly  appropriate  to  the  occasion.  The  ornaments 
tnrmountiiig  the  cornice,  which  are  analogous  in  ibrm  and  application  to  the 
G^ecitn  anlefixs,  are  composed  of  escallop  shells,  nnd  the  cupola  is  to  be 
of  copper  gilt. 

The  Statue  of  Nelson  crowns  the  whole,  and  is  to  be  executed  in  bronze. 
ibout  sixteen -feet  in  height,  and  the  entire  height  of  the  structure  and  statue 
will  be  120  feet  from  the  area  of  the  square — viz :  eleven  feet  more  than  the 
Column  of  the  Oulce  of  York. 

The  moBument,  with  all  its  decorations  and  accessories,  to  be  completed  in 
die  mo^t  perfect  stylo  for  the  sum  of  hrvntif-fire  thimsami  ftmntds.  This  we 
are  ready  to  undertake,  and  to  give  security  for  the  accomplishment.  Having 
taken  the  pains  to  arrive  at  the  conclusion  upon  which  tliis  bona  fide  offer  is 
groanded  with  all  the  responsibility  it  envolves,  it  is  hoped  that  due  precau- 
tions will  be  observed  in  testing  the  accuracy  of  the  estimates  generally,  so  as 
to  avoid  the  delation  that  too  commonly  occurs,  which  besides  misleading  the 
promoCers  of  the  undertaking  inflicts  an  injustice  in  those  who  arc  more  cireful 
umI  scmpulous  in  their  proposals. 

RESTORATIONS  OF  ANCIENT  MONUMENTS  OP  ROME,  &c. 

nCICUTF.D     ■¥   THK   PENSIONARY    AECHITRCTS    OF    THK    RUVAI,    ACADRMY   OF 

FRANC  F. 

Kxtract    from  a  Paper  trnt  hit  M.   Vauduyer,  of  Purify  Anhilrff,  lu  T,  iMnuiUUun 
/btff/..  Anhitevt ;  rvad  hr/itrr  the  lioyal  Inslihtft  uf  Hritish  Anhilttt^.J 

NoH,        Moniiiii(*iit5.  Ardiit^Tt!*. 

11).   Portico oi'Ortai in-  DuiMin. 

'2U.  'IViiipleft  of  1*11^(1110-  I  Jibruiisto,  jiiii. 

'i\.  Coli}«>iim Diu-. 

*J'i.  Temple  ol'  Vciiiim  uiiil 

RoiiM- Vninloyer,  jnii. 

*J8.  TiMiiple  of  ( 'ura  -  -  l-ibroiistt*. 'm^ii. 
'21.  I.>l4>  of  Ksciilniiiii.s  -  IMaunoy. 
2o.  Port  of  Trajun  nt 

0»tia GoTTOT. 

2tJ.  Fornni  of  'rrajiiii      Murcj. 
27.  Kunmn  Funiiii  -  -  -  lift^ril. 
\±  Teinple  of  the  Sybil •VaaiCli>«-mpiitte.    'JH.  Tlii*atrc  of  Pmiipey-liulttird,  jiiii. 


^*<M.        MoniimratH. 

Architect)!. 

I. 

'I'eiDple  of  .Modesty- 

-Ouhfit 

a. 

Tetnplr  nf  Vt-sta  •  - 

('oii«itiii 

:i. 

Man  ritiir         -  - 

fiiuiMn. 

4. 

Tower  of  Mrtellu^t  • 

•  (inujilifoii. 

5. 

.\ntoiiinuvV  FniistinaMi'iiuvpr:              ' 

tf. 

Arch  of  Titua  -  •  - 

(iucnqtin. 

7. 

iVipneNtc 

Huvot.                 1 

8. 

l'^illt1leon     

lieclfn'.                ' 

W. 

Temple  of  Peace    ■ 

Gauthier. 

lO. 

Jiipit«rTunanR>  -  - 

I*n»Y<»»t. 

11. 

Juptt«r  Stttior  -  -  . 

Siiys. 

i:t.  Aoi|iia  tiiulia  -    -  •  (jamaiul. 
I  -I.  Foruin  l^>np«ii  -  .  Callet. 
[5.  }\af*i\Kik  ot  Appiaii— I^Mieiir. 
10.  B«Mlica  oT  .-liituni- 

uiM Villain. 

17.  The  Baths  of  Cura- 

ralla niniiet. 

18.  Teuipleat  Oxtia  •  -  Gilbert. 


-211.  TheatrK     of    Mar- 

coWnn Vamloyer.  m»ii. 

:li).  Coliiinii  of  Tr^jiUi  -  IVrcicr. 


:)I.*  HatliHof  Dincleliiiii— rjiii«1oii. 
32.*('ireiiM  of  Caracul  la -l>ef»toiicho«. 
W.*  Temple  t»f  SeraiiiH-  C'aristie. 
.1  l.*T«wple  of  Coiicoril-( 'iHiNtunt. 
*  111  Iiaud,  but  not  yot  ttiii«ihc<l. 

ThenG  34  refitorationR,  with  from  8  to  10  drawing  each,  forming  in  all  more 
llian  300.  are  sketdied  upon  canvas,  and  richly  bountf,  each  .set  in  a  distinct 
volume  of  tlie  name  shape  and  »ize.  3  feet  3  inches  English  in  height.  They 
ire  aUo  accompanied  by  a  very  ciiriou.H  and  erudite  historical  memoir. 

Tliix  vrork  is  not  a  production  of  tlie  imagination,  but  is  based  for  the  most 
l^art  upon  poutive  materials,  which  up  to  the  pre^nt  time  have  never  yet  been 
examined  and  studied  with  so  much  judgment  and  perseverance,  and  is  the 
faithful  record  of  invaluable  monuments,  which  are  daily  peri-shing,  and  uf 
which  many  will  be  lost  to  posterity — and  will  one  day  form  a  work  of  the 
greatest  interest,  not  only  with  regard  to  architecture,  but  to  the  history  of 
archseolo^  and  the  fme  arts  in  general. 

The  Minister  of  the  Interior  proposes  to  publish  them  for  the  use  of  French 
artists,  and  for  circulation  in  foreign  countries. 


Vrrnhfatom  %>/  th*'  Xeir  Court,  Old  IJaihy. — Mr.  Perldn.v  has  raii.«ei1  inblprraneoim 
-hamlieni  of  a  capacious  nixe  tn  he  formnl,  in  wliich  arc  plai'fd  cmlii  of  hntitater 
pipe«,  aiMl  olben  containing  rnld  air,  wlrivh  are  m>  arranged  tliat  hy  tiiniiiig  a  vaire, 
ibc  warweil  ftcah  air  i«  admitlad  thnmgh  apertures  made  in  the  floor  ami  waiuKCotiug 
»f  the  u«ur* — m>  that  ac»uifurtHld«  teiupurature  may  he  prewrxcil,  whetlwr  the  court 
M  uwre  or  le«4  crowded.  The  foul  air. which  naturally  genrnitci  in  a  rrow«1i!i1  court, 
•  ilranit  off  \»y  a  shaft  uiidcr  tlio  prisoner's  il«N-k,  an  well  a<«  from  the  ^nllery  and 
•■eitiilg,  winch,  coniinimicating  with  large  curves  on  tlie  roof,  the  foid  air  makes  a 
tly<rringh  exit,  ami  fresh  ur,  either  warm  or  cold,  can  lie  Hujtplieil  in  such  i]uantitien  ax 
utecsMty  Buiy  rC4uin!.  Great  creiHt  is  conci'diil  to  .Mr.  IVrkiuN  for  hin  ezccUunt 
r  fulrivauce,  and  theliaprovemeat  which  he  effccteil  upon  thi*  anliiiue  method  of  veu- 
liUtinglhe  i-iHirtsby  canvas  bags,  and  wurmiuK  them  with  brA/.ierKfiilnl  i*ith  rharcoal, 
llrtiv  i«  uiM  antler  coiiuerted  with  this  contrivance  which  ought  not  tn  be  over- 
UhiMI.  The  piisoaeia  for  trial  on  eai>h  day  were  ]ilare«l  in  ilaiup  and  unwholrMune 
rWh,  where  tbey  were  kept  shivering  with  cohl  in  the  winter  montlis.  A  genial 
wBvmfh  now  penradesL  tkinr  gbuiBv  rscesses,  no  that  fur  the  time  being  their  uneu- 
riaMe  ailiulifon  ••  nqdarod  1cm  intiJMrable.-^d^(;rMi/ijf  Advtrtwr. 


REVIEWS. 

Obserrntiott^  tm  Limp,  Cufmreous  Cetnetif,  Murtar.s\  .S'/wtvov,  attd 
Concrete ;  ofnf  on  PuzzolatiuSt  Xalural  and  Artijicwl :  foifethpr 
ivith  Rules-  fleduved  from  Humerous  Experiments  for  mtikinsr  an 
Artificial  IVuter  Cement,  iCi\  By  C.  W.  Pasiev,"  C.B.,  Colonel 
in  the  Corps  of  Royal  Engineers,  F.R.S.,  &c.  London  :  .Tohii 
Weale.     ISiW. 

{Second  Notice.) 

We  now  take  the  opportunity  of  again  referring  to  Colonel  Pasley's 
work,  less  for  any  purposes  of  criticism  than  to  afford  our  readers  an 
opportunity  to  judge  of  the  correctness  of  the  views  which  we  adopted, 
in  recommending  it  as  :i  highly  practical  work.  In  the  first  extract, 
of  which  we  shall  avail  ourselves,  the  Colonel  v<»ry  properly  supports 
the  necessity  of  specifying  the  proportions  of  lime  to  be  used  for  making 
mortar  by  weight,  and  not,  as  is  generally  the  case,  by  measure. 

For  this  purpose  I  beg  to  suggest,  that  whenever  the  common  mode  of 
measuring  lime  in  lumps  from  the  kilu  has  been  intended  and  used,  this  shall 
he  particularly  specified,  and  that  the  average  weight  per  cubic  foot  of  the 
lime  in  this  &tate,  estimated,  however,  not  from  the  contents  of  a  single  cubic 
foot  measure,  but  from  that  of  .<;ome  larger  measure,  which  need  n<U  except 
10,  and  .(should  not  be  less  than  •'j  cubic  feet  shall  also  be  recorded.'  In  fact, 
supposing  it  required  to  mix  '^  niea«<ures  of  sand  with  1  measure  of  flailing 
lime,  it  would  afftr^much  greater  accumcy  and  uniformity  in  the  quality  of 
the  mortar,  to  direct  3  cubic  feet  r»f  sand  to  be  mixed  with  37ib.<.  of  quick 
lime  fresh  from  the  kihi,  or  iv<  a  10  feet  mea.<;ure  is  most  convenient,  let  it  be 
.stated  that  the  mortar  shall  be  made  in  ttie  proportiim  of  10  cubic  feet  of  sand 
to  about  1241hs.  of  lime,  which  is  nearly  equivalent  to  the  former;  and  the 
moile  of  measuring  the  lime  from  the  kiln  should  also  he  described  or  speci- 
fied, bccaus(>,  although  it  may  be  presumed  that  fiiir  and  full  level  measure  \i 
intended  or  has  been  used,  it  is  best  tu  leave  nothing  doubtful. 

When  the  lime  frrun  the  kiln  is  directed  to  be  ground  to  a  tine  powder,  it.  is 
still  more  essential  to  define  the  mode  in  which  it  is  to  ho  or  has  been  mea- 
sured, whether  lightly,  or  after  temporary  compression  only,  or  under  artual 
compression. 

In  respect  to  sand,  the  custom  is  to  serve  it  in  by  stricken  measure,  in 
whait'vor  state  it  may  be  at  tlie  period  (»f  sale,  which  ni.iy  vary  between  niojc 
or  less  dry  or  wet,  according  to  ciicumstances,  known  to  the  persons  who  usp 
it,  but  not  to  others  unless  explained,  amongst  which  circumstances  the  state 
of  the  weather  has  its  influence ;  for  sand  is  not  kept  under  cover,  but  laid 
out  in  masses  in  the  open  air.  lfcnL*e,  in  order  that  we  may  have  any  precise 
knowledge  of  the  real  proportion  which  the  sand  hears  to  the  lime,  in  the 
mortar  of  any  work  of  importance,  the  person  who  describes  such  mori.»i 
ought  tD  specify!  particularly  the  state  in  which  the  sand  was  measured, 
whether  Mb.s<ilutely  dry.  or  damp,  or  wet ;  because  the  actual  quantity  of  sand 
obtained  by  the  same  measure  in  these  three  st<ites,  varies  considerably  be- 
tween the  second,  which  is  the  minimum,  and  the  latter,  which  is  the  maximum 
of  quantity.  But  the  .sand  used  for  building  in  this  count rj*  is  scarcely  ev«r 
in  either  of  these  two  extremes  of  perfectly  dry  or  wet.  It  geiiemlly  varies 
only  between  more  or  less  damp,  and  probably  the  diflerence  in  real  quantity, 
between  equal  measures  of  it  in  those  two  states  does  not  exceed  one-tenth  in 
the  practice  of  building  at  any  one  place.  To  describe  accurately  the  stale 
in  which  it  has  generally  been  used  for  the  mortar  of  any  important  work, 
the  author  should  specify  not  only  the  mean  space  occupied  by  it  in  that  state, 
but  also  the  spaces  which  the  same  quantity  of  the  same  sand  is  capable  of 
occupying  when  perfectly  dry,  and  when  thoroughly  wet,  stating  also  its 
weight  per  cubic  foot  when  perfectly  dry,  there  being  no  certainty  as  to  the 
weight  of  sand  in  any  other  state.  Moreover  to  enable  a  person,  who  does 
not  know  the  sort  of  sand  obtained  from  a  particular  locality,  to  understand 
the  nature  of  it,  the  size  of  the  particKs  should  be  described  in  the  way  tnat 
has  been  done  by  M.  Vicat,  by  stating  the  diameter  of  the  smallest  and  of  the 
largest  grains  composing  it,  the  latter  of  which  may  l>e  sufliciently  defined  by 
describing  the  sort  of  screen  through  which  even  very  fine  sand  is  almost 
always  sifted,  to  exclude  pieces  of  wood  or  other  extraneous  substances  gene- 
rally found  in  it.  When  sand  and  gravel  are  to  be  mixed  together,  in  any  given 
proportion,  the  size  of  both  should  also  he  described  in  the  same  manner;  and 
even  in  using  some  natural  mixture  of  these  ingredients,  such  as  Thames 
ballast,  in  the  mortar  of  any  important  work,  it  is  desirable  that  it  should  be 
defined  in  the  same  manner,  for  the  use  not  only  of  foreigners,  but  of  our  own 
countrymen,  in  those  parts  of  the  United  Kingdom  where  it  is  not  used, 
although  those  who  are  accustomed  to  the  daily  use  of  it  will  of  course  need 
no  such  description. 

*  Whilst  invosii};ating  the  siilij«»ct  of  ineaMires  and  wel|fht.«.  I  fdiind  by  reiieated 
trialH  that  a  10-^Miljic-fin't  inoa^un*  made  of  two  rrctanjfiilar  wo««len  co"«e»,  open  at  tup 
and  bottom,  and  each  meaourinur  'i  f<*et  by  'i\  f<*«>t  4ciuHn>  in  the  clear  and  1  foot  high, 
*'ithcr  to  be  U"*«h1  scparah'ly  as  "i  live-nilbic-fci't  mias.un*s,  orjoint1\  by  placin(jr  one 
upon  the  other,  was  a  more  convenient  arran-^mtml  for  thi»  measurement* of  itrj  mate- 
riaU,  :i<<  well  us  fur  I'ali.-ulatiuii.  than  the  iMilnc  yant  measure  in  romnion  a.sc,  which  it 
al-io  usiialU  ma«le  in  two  iwrts,  earli  cumpuMMl  of  a  similar  caM' U  fii*t  square  in  the 
rh*ar  and  fn  inches  hi^h.  In  small  lmililinff«,  whiTC  onlv  few  masons  or  lirlckla>er*« 
are  employed,  the  half  of  the  lU-i'ubic-feet  meahure  maybe  the  mo<it  convenient,  as 
small  qnantititM  of  mortar  only  are  rtHiuired  to  be  mi'xe<l  ai  a  time.  Bnl  to  nse  a 
Km.illerniea.su  re  than  this  would  not  afford  a  xatisfnetory  eotimnte  of  a  Vi'rage  quan- 
tity, beeanxe  the  ent»ie  foot  of  lime  in  lumpt,  measured  singly  in  a  on*»-en!iic-fooi  mea- 
•inre  \*  not  equal  to  one-tenili  part  of  the  contents  or  a  ten-i'ubU'-feet  measure 
uvr  tu  ouc-diui  part  of  the  contents  of  a  flve-cubic-feet  mea»un'. 
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We  have  Dtxtldetailed  sereral  expEriment-t  upon  brick  and  cement 
beams,  combincavitli  hoop  iron,  laid  horizontally  between  tlie  joints. 
From  the  experience  obtained  in  this  inTCStigalioii,  llie  Colonel  derive* 
tlie  following  conclusiona  : — 

That  cement  bond,  conusting  of  four  or  Jve  coutiei  of  brickwork  laid  in 
pure  cement,  if  itrcni^licncil  by  longitudinal  picres  of  liuop  irun  in  all  the 
joinli,  may  be  used  to  tupeneilc  nut  unly  ilie  wooden  linteli  of  door*  ind 
windows,  but  all  timber  bond  seneinlly  in  Ilie  walLi  of  building,  ai  tuggrited 
in  AKiele  334,  wliich  was  written  before  v/e  lisd  tried  tbeM:  last  exprrimenli. 
In  \mtig  Btoop  iron  bond  in  walls,  llie  imns  ilionid  e:ilend,  if  pmuible,  the 
whole  length  of  each  wall  in  one  plere;  but  if  ft  htenk  l>e  ncceuwry,  tlip  od- 
jnining  endi  need  not  be  united  to^lier  by  tlie  blocksmiih,  but  turned  down 
at  right  angle*  into  one  of  tlic  vertical  Joints  of  the  wall  liy  the  bricklayers 
■hemselvei.  Witlioul  liuop  irun  bond,  on  llic  cnnlrary,  the  additianolstrenglti 
communicated  by  cement  alone  would  not  suffiet.'  in  diflicull  catei. 

It  is  to  be  observed,  however,  thai  a  cuntiiiuidilnug  of  four  ot  five  coiiraecof 
cement  and  hoop  iron  liond,  in  lhewall.Ml;i  building,  would  not  be  ex puied  by 
any  means  to  llic  same  ilrain  osour  i-xpeiiniental  brick  beams ;  fut  it  would  not 
have  to  bear  much  more  than  iu  own  weight  in  all  the  unsupported  parti  over 
a  door  or  a  window,  there  being  other  windows  above  tiiow,  and  in  nil  Iho 
intermediate  poTtions  of  llie  wall  correspond! nj;  with  tlie  ends  or  our  experi- 
mental brick  beams,  the  eourse«  of  ccuciil  bund  alluded  to  would  not  only  be 
supported  from  below,  but  their  slrenpb  would  be  fcrealiy  inrreated  by  Uie 
weight  of  the  solid  parls  uf  the  wall  aliovr,  it  beinit  well  known  that  all  licoms 
have  a  much  greater  resistance,  wlien  firmly  fixed,  than  when  merely  sup- 
ported at  their  ends,  which  Mr.  Ilorlow  in  liii  able  and  useful  treatise  on  the 
strength  and  stress  of  timber  estimates  from  bis  Own  espwimcnls.  as  liciug 
in  proportion  to  the  nuinben  of  3  and  S.  Betides  which!  10  feet  between  the 
beuHngs  is  a  much  grealcr  width  than  would  be  given  in  practire  to  the 
windows,  or  even  to  the  doori  of  the  laiKCKl  building,  unless  the  latter  wen- 
coiriage-gateways,  which  are  more  usually  covered  hy  Kinicirculat  or  elliptical 
arches,  than  by  flat  arches  or  straight  lintels. 

It  only  remains  further  lo  renisrk,  that  the  flattest  and  thinnest  brick  and 
cement  arch  hus  sufficient  power  to  resist  grent  prenure,  in  openings  of  1(J  or 
even  15  feet,  as  was  proved  by  one  of  our  fnrmcr  experiments;  thoneh 
a  stiaight  brick  and  cement  beam  is  not  to  be  recommended,  over  aurh  open- 
ings, unless  consolidated  by  lioop  iron  bond. 

We  linve  then  some  experiments  nn  cctnenLs,  tiles,  and  bricks,  ap- 
plind  for  steps  or  staircases  ;  an  iiivestigalion  bearing  u|)on  a  very  useful 
professional  subject. 

In  both  of  these  artificial  steps  the  fracture  takes  plare  nenr  to  the  wall,  but 
that  pari  of  each,  thui^h  entirely  broken  through,  waa  suspendi'd  by  the  iToni, 
which  did  not  break,  but  elongated  or  were  drawn  out  fr»m  their  original 
position  within  the  wall,  just  enough  to  admit  or  the  far  end  of  each  step 
striking  theground  in  falling.  In  reference  to  the  consideration  before  slated, 
the  stone  step  may  be  considered  to  possess  a  resistauee  of  alKiut  H  times,  the 
plain  tile  step  a  resislanec  of  about  3  times,  and  the  paving  tile  step  a  resist- 
ance fully  double  of  the  greatest  Wright,  ever  likely  lo  press  upon  one  step  of 
a  geometrical  stairraie  4  feet  wirlt^ ;  that  is,  provided  iis  width,  which  was 
only  13  inches,  liad  been  increased  to  11  or  I')  inches,  which  is  the  more  usual 
width  of  the  steps  of  such  glaircascs,  ind  which  wouhl  of  course  increase  its 
TMlitancc  in  proportion.  I  sball  observe  also,  ihnt  as  the  resistance  of  plain 
lilei  and  of  paving  tiles  without  cement  was  proved  to  be  very  nearly  equal 
by  onr  former  experiments  recorded  in  Tabic  XVni.  (334),  the  marked 
luperiorily  of  resistance  of  the  plain  lite  and  cement  step  over  the 
paving  tile  and  cement  step,  though  both  formed  of  materials  equnlly 
or  nearly  equally  strong,  may  probably  bo  ahcribed  in  this  rxpcri- 
menl  to  the  former  being  composed  of  a  iiiucli  greater  number  of  llln 
and  Ihererore  having  u  much  greater  number  of  cement  joinli  than  the  Utter. 
Notwithstanding,  however,  this  ioferiotity  of  the  paving  tiles,  I  woald  recom- 
mend their  beuig  used  in  preference  to  phiin  tiles,  if  the  citiedient  of  building 
staircaaen  with  artificial  steps  composed  of  tilvi,  with  cement  and  hoop  iron 
bond,  should  eier  be  adopted,  because  the  paving  tile  step  Is  quite  strong 
enough,  aud  gives  much  less  trouble  in  the  workmauihip  tliftn  any  very  small 
sort  of  tile*,  such  as  plain  tiles  would  du.  But  instead  of  luing  tiles  13mchea 
square  and  Ij  inch  thick,  like  the  common  paving  tiles  of  this  country,  they 
should  Iwmsdo  1 5  inches  long,  12  inches  wide,  and  about  1  j  or  1  j  inch  thick 
only,  so  that  A  courses  might  be  used  for  the  steps  of  Ihe  prineipnl  stuiicase, 
and  S  courses  for  those  of  a  second  rate  staircase  of  the  same  house,  Ihe  latter 
of  which  are  always  made  higher  and  also  usually  narrower  lliao  the  former. 
And  in  order  lo  brenk  joint  properly,  it  would  be  better  to  make  a  proportion 
of  half  tiles  of  the  same  lenglb,  but  only  six  inch»t  wide,  than  to  cut  whole 
lllea  in  two  for  this  purpose 

Colonel  Paalcy  strongly  asserts  the  superiority  of  cement  mortar  over 
Iiydisiilic  lime,  in  the  lonstniclion  of  wharf  ami  river  walls.  Several 
Instances  arc  given  of  tlie  failure  uf  hydraulic  lime  forthis  purpose,  and 
jiariiciilarly  one  remarkablu  iiisL-iiKv— iti  the  rase  uf  a  wall  which  hod 
Klood  forty  years  williout  sliowing  any  gyin|itoms  of  decay.  Tlie 
Colonel  observes,— 

Instead  of  plain  tiles,  long  diin  stones,  sucb  as  schists,  or  eewrse  slates  not 
good  enough  for  the  roof^  of  buildings,  might  be  used  for  the  same  purpooe 
of  forming  artificial  steps,  when  united  by  cement  and  strengthened  by  hoop 
jroQ  bond  ;  but  in  nil  materiali  not  before  tried,  it  would  be  proper  to  make 
step  befbtehand  to  Mcerttin  the  most  lUilKble  dhqianaitTis  of 


are  let  into  the  walls  of  a  buiUing. 

I  have  seen  an  official  drawing,  of  :7B9,  eridentlj  in  icfcreacc  to  ■  pKijM 
fur  the  completion  of  this  wharf,  a  tection  contained  In  wblch  tcij  Mdriy 
agrees  with  the  present  profile  of  the  wall,  which  is  knowa  to  ban  bcca 
finished  more  than  40  years,'  and  I  liave  ascertained  by  Inquiry  ibatno  appMr- 
nnce  of  failure  was  ever  noticed  until  the  year  18S5,  wben  part  of  it  wu 
iilwrrvcd  lo  have  bulged  a  little  forward,  but  no  n    "    '  '     " 
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of  the  wall,  as  a  substitute  for  Ihe  timber  capping  and  n 

become  rollen.     The  weight  of  this  coping,  whidi  coald  tiara  d 

hod  the  moitar  of  the  brickwork  been  good,  has  nndouMedly  w 

separation  of  the  front  of  the  wall  fiom  tbe  countofotl*,  wbkb  aetloD  bashtta 

gradually  in  progress,  but  exerted  iticlf  more  powerfully,  u  sooa  at  tbc  bdod 

limber  and  lower  row  of  bond  lie*  becwntlotUB.f    .    . 

The  circumstance  of  this  wal  I  having  remained  perfect  for  at  Icait  97  yars 
after  it  was  finished,  and  a(  some  parts  of  it  still  remaining  so,  may  be  csa> 
sidered  a  proof,  that  the  profile  was  sufficient,  if  belter  morlar  had  been  osed, 
fur  the  wall,  which  was  about  24  feet  high  and  had  ofbeli  or  footinn  It 
botlum,  had  an  exterior  slope  of  one  tenth  of  its  height,  and  would  have  MM 
fij  feet  ihicii  at  top,  if  the  back  of  it  had  been  canl^  up  vertiGa]ly,insit*d 
of  which  its  thickness  was  reduced  to  4  feet  ai  lop,  by  a  step  in  tear,  sboat 
TJ  feet  below  the  level  of  Ihe  ground.  It  bad  very  subotanlial  couoterfbits 
measuring  rnllier  more  than  C  feet  square  in  plan,  at  central  lalenals  of 
til  feet,  and  teiminating  about  4  fei't  below  the  same  level,  that  fisevenllM 
hiither  than  the  step  nt  Ihe  back  uf  Ihe  wall,  the  lower  part  ofwhicb  by  beiog 
thicker  was  in  itself  a  sort  of  ciiunierfurt  to  the  Upper  pArt  of  it,  in  coMcqutoee 
of  which  the  front  part  of  the  wall  being  the  ihinneM  owl  ka  capahle  of  it- 
silling  the  pressure  of  esrth  in  rear,  sepaiiled  from  the  back  part  InnK 
of  Ibe  said  step,  whereas  had  the  wliole  bock  of  the  wall  being  carried  ap  rtr- 
tically,  the  separation,  resisted  by  a  greater  moss  of  brickwork,  woold  baie 
been  less  considerable,  and  would  have  taken  place  briber  back,  intirely  be- 
hind the  back  of  the  wall,  and  in  front  of  Uie  counterfort. 

In  the  following  judicious  obsetvations  the  Colonel  points  outlbt 
cases,  in  which  liyJraiilic  lime  may  be  used,  and  tliose  in  wliicli  it  ought 
to  be  avoided. 

For  the  general  purposes  of  Civil  Arcbllectnre,  concrete  should  tbCMfar, 
I  again  repeal,  be  chielly  confined  to  foundations;  but  I  conceive  that  thi 
failure  of  the  new  concrete  foundation  of  Ihe  Storehouse  in  CbolfaaB  Do^ 
yard  has  proved,  Ihat  it  is  generally,  or  at  least  wben  forrned  m  Mr.  RangK 
has  usually  done,  with  rather  a  greater  proportion  of  lime  tlian  was  originanj 
adopted  hy  Sir  Robert  Rmirke,  liable  to  sdllemenls  like  lime  mortar,  whi^ 
in  fact  forms  the  principal  part  of  it.  Hence  care  must  be  taken,  la  coan 
mencing  Ihe  brick  footings  of  a  building  over  a  concrete  foundation,  not  onlf 
lo  use  cement  morlar  and  hoop  iron  bond,  in  order  to  do  away  the  octts^ 
of  Ihe  more  expensive  expedients  of  Yorkshire  landing  stones  and  chain  tim- 
bers, but  also  to  conslTuct  inverted  arches  under  all  the  proposed  opeaiup 
for  doors  and  windows,  in  order  to  cqoaltie  the  pressure. 

In  using  concrete  for  the  bncking  of  wharf  walls  or  other  itttiaiDf 
walU.caie  must  be  taken  to  connect  it  well  with  the  stone  or  brick  fisclH°f 
the  wall,  hut  I  apprehend,  that  Ibe  wall  and  its  b,ickingahouldbecoautrMNi 
of  a  sufficiently  substantial  profile  to  dispense  wilh  counteifoila,  becaiisei 
substance  having  so  little  resistance  and  adhrsiveneu,  aa  concrete^  woaU 
admit  of  Ibe  wall  in  front  being  forced  away  fron  the  coanterforl*,  1^  Ik 
prnsure  of  earth  acting  upon  Iheboek  of  it ;  as  has  often  occurred  to  ntoiniif 
walls  and  llieir  counterforts,  even  when  built  of  brickwork. 

In  works  of  yortificotion,  whilst  I  hnve  already  reprobated  the  UK  of  Coa- 
Crete  for  casemates  or  vaults,  yet  as  ibe  severest  fro*i  seem  to  deslray  Ibott 
surfaces  of  concrete  only,  which  are  atlernately  saturated  with  water  and  ttm 
exposed  lo  the  almosphere,  as  in  the  facing  of  the  wharf  walls  of  tiderivnt, 
I  see  no  reason  lo  withdraw  the  opinion  formed  by  me,  previously  to  Ihe  re- 
cent failures  in  her  Majesty's  Dork-yards  at  Woolwich  and  Chatham,  that  It 
may  be  used  for  retaining  walls  nut  exposed  lo  the  action  of  water,  as  in  lit 
sea  wall  at  Brighton  improperly  so  termed,  and  also  for  the  rcTetnsoli  id 
fortresses  in  Ihe  peculiar  situations  before  mcDliooed,  fn  which  it  Is  pcalUe 
tliat  it  might  be  so  much  cheaper  than  regular  masonry  or  brickwork,  till 
although  greatly  inferior  in  resistance  and  conseqocutly  liable  to  be  mwt 
sooner  and  more  easily  breached,  whether  by  battering  guiu  or  by  mining, lUi 
disadvantage  would  not  be  n  sufficient  argument  against  Ibe  use  of  it  in  iboM 
situations. 

We  omitted  to  mention  in  its  proper  place  that  the  Colonel  hai  di^ 
covered  a  cement,  uhich  appeals  from  the  triuis  to  which  it  Im  bttn 
subjected,  stronger  tlian  Roman  cement,  and  verv  iiaefiiL  at  an  bydtaalic 
mortar.  It  is  composed  of  4  p,irts  of  pure  clialL,  aud  A)  part*  of  iMi 
htnc  alluvial  clay ;  and  the  method  of  preparing,  mixing  and  calcioi^ 
is  fully  described. 

At  llie  end  of  the  work  is  an  appendix,  giving  a  description  and  the 

•  I'ruin  this  UrsKint;  one  wuuM  inter.  Ihat  a  brick  will  with  manterforla,  elllwr 
flnhhni  or  piThsiis  only  In  }irogTvKS,  i-xistnl  in  17IA,  which  ll  was  mmuhmiI  in  fsis 
Willi  stuBc.    But  this  b  coi^n'ture.  u  Ilnve  never  uni  »)- dvcumenl  eaplaaaMy  si 

or  siroDg  Itdb  bolu  or  bar*  bote  eretallv 
T  as  lsT>flle«.fBrwhsif  walls.    nMtan 


the  ilrawini-  sIlDdnl  to. 
T  Tu  gusnl  afoinst  this  cvU,  chain  csU. 

ivMnHdby  taeeunneersotthepirsfntdav  Bi _. . 

' sessar}'  in  wharb  tttid  wllh  inm,  whkh  has  v«T  UNte  tlu...,  _ 

t  therrbn  lie  aided  by  lunH  land  il«  lunBlBcihimish  the  harHig  si 
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atrlivirv  i>  iiiiin-  rnnlnal ;  ami  hrrr,  mi  a»«iiunt  nl' pravflly  i-arth  boinj: 
ivadilv  pnHiinnl  Iiliji  the  adjan-iil  l)imk,  it  va?.  rniiiiil  most  rmuuiuical  tt» 
IMi^h  lonvard  an  iarthni  rmbaiikiinut,  l,ri<H)  iV-ct  in  l^nptli  IVoni  tlir  h'\v\ 
oflhti  ^^at•■r-wav  of  tin*  ranal,  until  i!^  iMTinMulinilar  lnMj;ht  ln'ranic  ?;> 
i'vt'A:  still  a  distaniT  ol"  l.JH)7  iVrf  intrnt'iniMM'r'.re  airivinp  al  tin-  north 
hank,  and  in  thr  niid«ll«'  i»r  thi««  ^pa^^  tlu'  ri\ir  Djo  was  127  iWi  Im-Iuw  thr 
walrr  h'vil  rilih*-  ranal,  "whirli  A\as  to  hr  carrird  <»mt  it ;  ihru'lurc  si-rious 
rcnsidfralion  wa^  ir<iiii>it«'  in  what  manner  to  acmmitlish  this  pa^sapr  at 
any  n-ntouahif  rxjirnM-.  '!'••  lu<'k  dn^\n  i»n  rarh  »*idi'  ."id  or  Gi»  U-vi.  hy  7  i»r 
8  Inrkx.  as  iiripinallv  intrnd.d.  I  lurriixed  was  indrtd  imvrarti«ahlc.  a> 
inviilvin<;  srriuus  li»s^  nl' watrr  "n  In.th  sidts  ihr  \alh'y.  wluTiah  thrn-  was 
not  more  tlian  ^nllirirnt  to  Mipply  thr  nnu\uidahl«'  l«nka;;i'  ami  leakap-  «if 
thr  Mnnmit  h'\rl.  To  rtinstrmlan  aqmducl  upon  the  u>ual  priniiph'^,  l»y 
nia'«onrv  piei-s  ami  anhrs  UK)  fr.'t  in  hriKht.  of  sulhiimt  breadth  an<l 
hlreniTlh  to  allfnl  room  I'^r  a  pnddii'd  watir-\\ay,  would  ha>e  lieen  hazar- 
duUN  and  rnorniiiUNly  «\i"-nM\e  :  neii-ssiiy  t)l)li«ed  me  thi-ref"n'  to  con- 
trive Mime  safrr  aiul' mi»n'  iioni'miral  m«idi*  of  pnnei-iiiuji.  I  hail  about 
that  tim«'  earri«'d  tin'  Slirtw^bury  eanal  liy  a  ('a^t-inm  trough  al  about  H3 
fed  abo\(«  the  le\il  nf  tin-  jrriiund;  and  tindinL'  thi*:  nra«liiaid«-.  it  »Meurr«d 
to  nil',  a«!  tlure  wa-  hard  sand>l"m'adjaeent  to  I'onl-v-ey>ylle.  that  no  >fiy 
sfritnis  ditUfuliv  iniiUl  •"•■ur  in  buildin::  a  numl»er  uf  sijuare  iiillar&  of  ^uf- 
liiient  dimensions  to  hupp-iri  a  ca^i-iron  trough,  with  ribs  undi-r  it  f«ir  the 
canal.  After  duf  »on>iileration  I  i-aussed  a  model  to  be  nnule  of  two  nicr>, 
H  >ti  or  (ompaiimiMit  of  rib?*,  the  eanal  truu^sh,  the  towintr-palh,  and  .side- 
railing.  \\ilh  all  the  thimhcs,  their  nuts  ami  MTews  and  jointing'  i-ompU-te. 
The  foumlali'ins  of  ih«'  ri\ii  jtiei-s  are  placed  upon  haid  sjuidslone  mek ; 
lho>e  on  each  bank  av  lillier  on  allernalinj;  coal  strata,  or  hard  lirm  jira- 
\v\.  Thus  "eciiri'  -d' cuod  foinulations,  huitable  sandMoiie  for  the  inaMiHTv, 
the  bc'l  'if  inm,  a  -^ati-*  factory  modi!  uf  thi-  iri»n  \\ork.and  abb' i-xpericnied 
"xvLfknien,  I  j>roeeeded  with  i-ontidencr  of  ultimate  micci-ss.  alth<iu^h  thu 
mulerlakin;;  was  luiprecedenti-d,  and  gen«ially  coUMdered  ha/ardous. 

**  The  height  of  the  ]iii'rs  above  the  low  wati-r  in  the  river  is  121  feet, 
their  section  al  the  level  of  high  water  in  tiie  river  is  20  feet  by  12  feot, 
at  the  r<.)p  1-)  fi-et  bv  7  fret  i\  inches.  To  7(1  feet  eb-\ation  from  the  base 
they  aie  .'."lid,  but  the  upi»cr  ."><)  feet  i>  buik  hollow;  the  outer  walU 
beinn  only  2  feel  m  thicknea.->,  wiili  i»ne  rjo;,?.  inm.T  vvall ;  this  not  only 
pla<"es  the  centre  ofgra\iiy  lower  in  the  pier,  and  si\csma>«»Jiry.  but  insurer 
pood  wurkman-hip,  a.>  cM'ry  ^ide  of  i  ach  sIohi*  i**  exposi'd.  1  have  e\rr 
:«iuee  that  time  iMUM-d  i-xcry  tall  )iier  under  my  din-etii.in  to  be  thus  built. 
The  width  of  the  \\atcr-\\ay  i.s  11  feel  Id  inche>.  of  whieji  the  towing-path 
ro\ers  1  feet  s  inclu>,  leaving  7  feel  2  inches  for  the  boat  ;  but  as  the 
towing-patli  >iauiU  u)ion  iron  pillar^,  under  which  the  water  llui-i nates  and 
n  cedes  freely,  tin-  boat  passts  v\ilh  case.  The  >lone  piers  are  \><  in  num- 
ber, beside^^  tin- two  abutment  piers;  they  \\ ere  built  tt»  the  h\el  of  20 
ft  rt.  and  then  ihi-  Malloldimr  ami  }xangv\ayN  wen*  all  rai&cil  to  that  level, 
and  the  mati-riaU  beinsr  broujrhi  from  the  north  bank,  the  \M>rkmen  always 
connui-nced  ;ii  the  ipo^t  distant  i>r  >out]i  abutment  pier,  receding  pier  bv 
pier  to  tlu'  ni>rth  b.ink  :  and  by  thu.-s  a-ceiuliiii;  from  lime  to  time  in  tlieir 
work,  they  felt  no  more  apprehensiou  "f  d.mser  when  on  ilje  liighf>i.  than 
Bt  iirst  oil  the  I'lwe-.!  ga!ig\N;ty^:  '(ne  min  t-nly  fell  durii  :i  t!ie  wliob-  of  the 
oporationN  in  buitdiii?  the  pier*:,  and  !itli\ing  the  ironwork  tipon  (heir  sum- 
mit, ami  i1l'>  took  pliice  from  ca re lev'.n' ■.■?-'  on  hi.-'  part. 

••  Hy  referri.tu'  i  •  IMate  1  I,  the  j:enerai  f'irm.  fuid  also  the  details  of  con- 
btniL'tiun,  will  be  readily  tuidersti  .id.  Tiiis  singular  a(|Ueduct  was  oi)ened 
ill  18U5,  and  has  now  been  navigated  2>^  yeurs  with  fuciliiy  and  >afely;  and 
thus  has  been  added  n  >trikuig  feature  to  the  l)eautiful  \ale  of  Llangollen, 
in  which  formerly  was  the  fa>tness  of  Owen  (Jlyndwr,  but  which,  now 
rluared  of  iIn  entangled  woods,  cuntains  a  useful  line  of  intercour-e  lM>iween 
England  and  Ireland :  and  the  water  drawn  fnjni  the  ome  >acred  De\a, 
furnishes  ihe  mean^  of  iliatribuling  prosperity  over  the  adjacent  land  of  the 
Saxon's. 

"The  wlnde  expen.«»e  of  the  aqueduct,  and  great  embankment,  was 
JC47,()lJ<;  A  moderate  sum  as  compared  with  what  by  any  mode  heretofore 
in  practice,  it  would  have  cost." 

Telford  had  now  MifficieiU  standing  to  recommend  Iiim  for  the  exe- 
cution of  great  works,  and  Mifiiciont  ability  to  justify  the  oltoice,  and 
we  consequently  find  liini  employed  cm  tllc  Caledtmian  canal.  This 
was  one  of  the  political  lions  of  the  day,  and  many  expectations  were 
formed  of  the  utility  of  this  national  undertaking ;  but  except  forming 
a  fertile  source  of  government  and  local  jobbery  and  an  interminable 
sink  (»f  English  money,  it  has  produced  nothing  but  di.sajipoinlment 
and  disgrace.  ^Vc  shall  endeavour  in  give  some  explanation  of  the 
causes  which  led  to  this,  and  from  our  own  sources  point  out  the 
reasons  for  its  defeat.  To  understand  the  subject  better,  however,  it 
is  necessary  that  the  reader  should  understand  something  of  the 
nature  of  the  coimtry,  which  is  explained  in  the  following  extnicts, 
describing  a  singular  valley, 

*'  Called  the  (ireat  (Jlen  of  »Scotland,  which,  commencing  between  the 
]»romontor>'  of  Burgh-IIead  in  Elginshire,  and  Cnmiarty.  passes  tlirough  a 
liui.'i'ession  of  sea-inlets  and  fresh-water  loelis  (lakes)  to  the  suuthern  ex- 
tremity of  C'antyre,  a  distance  of  200  miles,  juid  in  nearly  a  straight  direc- 
tion brtwein  the  Naze  of  Korway  and  tin;  north  of  Ireland.  The 
whole  of  this  extensive  valley,  with  the  exception  of  about  22  miles,  being 
^'Ci  upii?d  i>y  navigable  water>,  and  the  excepted  space  by  a  navigable  canal, 
saves  upwards  of  .jOO  miles  •  f  dun^rvrou:*  navigation,  us  eoni)>ared  with  that 
by  the  Orkneys  aud  Cape  Wrath,     bhips  of  wur,  were  tUw  track  upeu  W 


them,  might  in  two  days,  from  a  station  at  Fort  George  near  Inrciuoto, 
reach  llu*  ni»rth  of  Ireland." 

The  description  of  the  works  on  the  canal  is  meagre  in  the  extreme, 
deficient  in  interest,  and  destitute  of  that  practicalinstructicm  which 
such  immense  works  might  luive  affonled.  Numeroos  difficulties 
were  to  l>e  encountered  and  overcome,  and,  as  Tdfonlhinwielf  ob- 
serves, the  narraticm  of  failures  often  leads  to  more  practical  iniorma. 
tion  than  the  description  of  success.  From  the  account  of  the  Cale- 
donian Canal  we  shall  give  a  few  extracts,  which  may  serve  tu 
explain  the  comments  we  have  to  make  thereon. 

*'  About  ten  miles  within  Fort  George,  and  ouc  mile  to  the  nurUi-wi-bt 
of  the  mouth  of  the  river  Ne.s«,  the  tide-way  of  ihc  Bea\dev  Water  u  from 
J  to  7  fathoms  deep,  and  lu-re,  at  theli«hing  village  tif  ClacLnacliarry,  b  the 
entrance  of  the  t'ahMloniau  Canal,  hi  order  to  secure  an  cntrauce  for  ves- 
sels  of  2(»  feet  draught  of  water,  at  tlic  top  of  neap  lideu,  it  was  nwcssanr, 
froui  the  flatness  of  the  shore,  to  place  the  tide-h»ck  400  yards  from 
high-waler  mark,  at  the  end  of  an  embankment;  and  in  constructiiig  thw 
lock,  verv  considera])lc  dilliculties  (K-e\im-d,  which  will  b«3  iiftcrward* 
docrib.d.'  1  shall  hiTe  onlv  observe,  that  thin  sea  or  tide-loi-k  is  I70ftri 
b.ng  in  the  ehamber  and  lo'feet  wide,  and  that  its  rise  i:>  8  fwl;  from  this 
lo(  k  the  eanal  is  formed  by  artiticial  banks,  ui»on  a  flat  mud  shore,  imld  it 
reaches  high-water  mark  at  Clachnaeharry,  where  another  loi^k  of  similar 
dimen>ions  is  placed  upon  hard  numntaiu  clay,  limiiediatcly  to  the  wnith 
of  this,  is  formed  a  ]>a>in  or  floating  dock,  IKiT  yards  in  length  and  162  m 
bicadth ;  its  ana  is  about  32  Engli.sh  acres.  It  is  furnished  with  a  wliarf- 
wall  and  warehouw  at  the  south  eml,  luid  its  ample  diineusioiis  prodiiccd 
earth  by  excavation  for  its  own  banks,  and  aUo  for  supporting  the  adjuin- 
iii«  l•lck^,  in:>lead  of  having  recourse  to  baek-euttinfi. 

'•  .\i  the  south  end  of  this  basin,  the  great  north  road  pas»es  over  a 
.swing  bridge,  and  adjiuenl  to  it  are  the  four  united  Muirtowii  locks,  eatU 
IM)  feet  long  and  40  feet  wide,  which  together  rise  32  feet,  lifting  the  eanal 
to  the  level  of  the  surlace  water  of  Loch  Ness,  when  in  its  ordinary  Kuuimrr 
state.  From  the  top  of  ihese  locks  the  canal,  50  feet  wide  at  the  bottom. 
2tl  feet  deip,  and  120  feet  al  surface  water,  is  cjurried  by  easy  hciids  iu  Uw 
rear  of  the  in>ulale<l  hillock  of  Tonmahuric,  to  the  river  Ness  at  Tonaiue. 
where,  by  roasoii  of  a  precipitous  bank,  the  canal  is  eoustraiued  to  nceiipy 
the  former  bed  of  Uie  ri\er.  a  new  channel  being  made  for  it  by  removing 
the  opposite  bank,  which  at  the  same  time  pnahned  earth  for  separaiiiiK 
ihi-  ri\er  and  canal;  a  great  work,  more  iluui  luiUa  mile  in  length.  The 
same  kind  of  dillicuitv.  but  le».s  in  extent,  is  overcome  in  the  sjimc  manner 
twice  bef.iro  the  caua"l  enter-  the  »mall  loch  of  Uoughfour,  (six  uules  from 
Clachnacharrv)  bv  a  regulaluig  lock  170  feet  long  and  10  feet  wide,  actually 
]dacr(l  in  thi.'old  'channel  of  the  river  Nes.s  \*hii"h  in  this  place  wa.-*  herelu- 
f«ire  sejiarated  into  a  double  stream  by  an  island  iif  gravel.  Such  a  Mtua- 
ti.in  pnini>  out  the  dillicuitv  of  keepinii  an  extensive  b.ck-pit  free  frtun  the 
influx  .drixer  water,  the  ordinary  level  .»f  which  was  20  feet  above  llic 
neccs^arv  exiavation.  Mr.  DaviiUon's  incessant  attention  whs  nccerwwy 
and  con>picuoiL^  ilurmg  thus  umisual  r»peraliou  in  the  years  1^13  and  1>^14, 
as  well  as  that  of  Messr>.  Simp.son,  C'argill,  and  Uhodes. 

*•  lietween  the  small  Loch  of  Doughfour  and  the  outlet  of  Loch  Ness  at 
Hi.»na  Ferrv,  the  river  has  been  deepened,  chii?fly  by  a  drt^d^ug  uiuehiiic. 
Loch  Ness" is  about  22  miles  in  lengtli,  no  where  less  tlianamilc  in  breadth; 
in  depth  varying  fr.mi  .')  to  12U  fathoms,  (a  greater  depth  than  is  found 
between  the  Murray  Firth  and  the  Baltic  sea.)  its  direction  is  straight,  with 
M\eral  small  bavs  of  moilerate  depth,  alfording  giKKl  anehoragi\  lis  al 
I'npibart.  In\ermorriM»n.  and  ri»rl-(:iare.  on  the  north  side;  aud  at  Dores. 
the  fall  of  Fvei-s.  and  the  Hor>e-shoe  on  tiie  .south  side. 

'■  At  the  ^,^•uth-west  end  of  the  Loch  stands  Furl-Augustus,  on  the  uorlh 
hide  of  which  the  river  Oich  enters  the  Loch  where  the  canal  leaves  it, 
erossi-s  the  glacis,  and  al  Ihe  back  (»f  the  village  a-Mcends  40  feet  by  means 
of  live  connecled  l«^cks.  each  \XK)  feet  in  length;  fri>m  thence  it  passes  along 
the  south  side  of  the  river  to  the  north-east  corner  of  IjOi'h-Uich.  Iu  this 
distance  of  abimt  five  ujiles  is  the  Kylra  lifting  liK-k,  and  a  reguUliug  lock, 
each  170  feel  long  and  10  feet  wide,*  and  the  channel  of  the  riyer  has  been 
changed  in  two  places;  the  breadth  of  I^Krh-Oich  U  inconsiderable  and 
irregular  ;  in  some  jiarts  it  requires  deepenuig  by  drc^ginc,  especially 
where  the  ri\er  (ianv  falls  in  from  the  north,  draining  the  whole  of  (ileu- 
garry,  and  ha\ing  in'  its  <our>e  Loch-CJarry  6  niih»s  in  length,  and  Loch- 
Quoich  10  miles  ;  the  summit  supply  of  waler  for  the  Caledonian  Canal  i» 
therefore  abundant. 

**  Helween  the  wosteni  end  of  Loeh-Oich  and  the  east  end  of  Loch- 
Lochv,  a  distance  of  about  two  miles,  the  surface  of  the  ground  is  abcml 
20  feel  above  the  water  level,  ami  the  depth  of  ihe  canal  waU'r  being  W 
feet,  there  is  40  feet  depth  of  cutting.  Near  Lo<h-L«H.-hy  ore  two  locks,  a 
regulating  lock  and  a  lifting  lock  ;  the  dilfereiice  betwc*eu  the  surface  uf 
the  waler  iu  tln-se  two  locks  (although  Loch-Lochy  hus  been  raised  12 
feel.)  is  near  I V  10  feet. 

*•  Al  Ihe  south-wesi  end  of  Loch-Lochy  (wlueh  is  10  miles  in  length) 
there  is  a  regulating  lock  as  usual,  and  the  canal  is  carried  over  ru|(ged 
ground  along  the  north-west  side  of  the  river  Lwhy,  its  line  inteise<!ted  by 
one  considerable  ri\er,  iuid  by  several  mountain  streams;  tlie  ordinary 
level  of  Loch-I-ochy  Is  continued  along  the  eanal  to  within  ouc  mile  of 
Locli-Eil,  where  are  eight  coiincited  bxks,  each  iKO  feet  long  and  40  feci 
in  width,  and  top'ther  fallinu  «1  feet ;  from  thence  the  canal  is  continued 
on  a  level  to  Coqiach,  where  are  two  comiected  locks  falling  15  foet,  aud  a 
single  sea-loi.-k  entering  the  tideway  of  Loch-£il.  The  idU  of  this  last- 
mcuiiunod  lock  was  labohutwly  oxcavatcd  iu  xovki  M  as  to  cwwo  a  depth 
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consider  that  the  Plymouth  architect  had  to  provide  a  good  deal  in  the 
way  of  decoration  both  in  the  assembly  room  andtlieatre,  to  say  nothing 
of  the  various  other  apartments;  whereas  the  rooms  at  the  Post-office 
exhibit  nothing  further  than  desks  and  bare  walls.  We  mny  further 
remark,  that  in  rognrd  to  the  windows,  their  features  are  uir  better 
in  the  Plymouth  building  than  in  the  metropolitan  one  ;  and  while  they 
are  less  bald  and  insipid  in  themselves,  they  are  not  squeezed  so  dose 
together,  consequently  do  not  ini|)art  to  the  design  that  ordinary  dwell- 
ing-house aspect  which,  wliatcver  the  design  may  be  in  other  respects,  is 
almost  sure  to  communicate  itself  to  the  rest  where  such  openings  are 
too  numerous  in  regard  to  the  snace  allotted  to  them.  Wc  may  further 
observe,  tlut  the  style  of  the  facade  is  very  properly  kept  up  in  the 
adjoining  fronts,  or  returns  at  the  ends,  whereas  in  Sir  K.Smirke's  building 
▼enr  little  similarity  of  character  seems  to  have  been  aimed  at  in  its 
diflerent  sides.  While  wc  admit  thus  much  in  favour  of  wluit  Mr.  Foul- 
ston  has  here  done,  we  feel  it  incumbent  upon  us  also  to  notice  some 
defects.  As  he  himself,  so  far  from  putting  forth  any  claim  to  origi- 
nality, is  content  to  forego  all  commendation  on  tliat  head,  we  feel  no 
reluctance  in  saying  that  we  must  withhold  it ;  but  it  also  appears  to 
IIS,  tliat  notwithstanding  his  professed  admiration  of  Greek  architecture, 
he  does  not  show  himself  to  liave  imbibed  its  real  spirit,  and  caught  its 
feeling.  The  portico  cxliibits  to  us  an  Ionic  order,  treated  with  literal 
correctness,  indeed,  as  regards  certain  established  particulars  of  detail, 
hut  witliout  any  artistic al  expression  or  effect.  \Verc  it  not  for  the 
capitals  of  the  columns  it  would  bean  absolute  negation  of  any  distinct 
order,  because  as  to  all  the  rest,  it  is  marked,  not  by  {Kjsitive  cliaractcr- 
i sties  of  its  own,  but  merely  by  the  omission  of  those  which  serve  to 
distinguish  the  orders. 

Tlie  entablature  is  of  the  plainest  description,  far  more  so  than  that 
of  the  Doric  order,  which  is  the  only  one,  we  may  observe,  in  wiiich  our 
moderft  architects  liave  thought  tit  to  retain  any  degree  of  decoration  as 
regards  the  frieze.     Here  Itoth  the  entablature  and  frieze  have  a  par- 
ticularly naked,  and  not  a  little  heavy  appearance ;  and  yet,  notwith- 
standing the  rigorous  economy — not  to  say  jwverty — displayed  in  those 
parts,  statues  are  introduced  on  the  acrotcria.     Tlie  doors  within  tlie 
portico  are,  taken  by  themselves,  pretty  enough  ;  but  although   their 
prettiness,  would  recommend  them  as  part  of  a  shop  front,  or  something 
of  that  kind,  it  b  altogether  out  of  keeping  with  the  character  which 
ought  to  be  kept  up  in  a  building  of  this  class.     There  is,  however,  one 
merit  in  this  portico  that  ought  not  to  be  passed  over  in  silence,  which  is, 
tliat  instead  of  being  crammed  full  of  doors  and  windows,  there  are  only 
tliree  doors,  and  as  many  windows  over  them,  placed  so  as  to  correspond 
with  the  alternate  inter-columns  in  front,  owing  to  which  there  is  an 
agreeable  degree  of  breadth  and  repose  in  the  back  ground  to  the  colon- 
nade.    The  ball-room,  which  is  on  the  principal  floor  over  the  great 
dining-room,  is  77  feet  by  40,  and  32  high  to  the  centre  of  its  segmental 
ceiling,  through  which  it  is  lighted  from  Ave  hniette  windows  on  each 
side  above  the  cornice,  forniiug  arcs  douhleaux  in  the  curve  of  the 
ceillna;  itself.     Tlie  Lysicrates  example  of  the  Corhithian  order  is  here 
introdiiced,  in  columns  placed  two  at  each  end  on  thesidc^  of  the  room, 
coupled  wi til  anta;  behind  them  ;  and  tiie  capitals  of  these  latter,  which 
arc  continued  each  side,  so  as  to  divide  it  into  five  compartments  or  in- 
ter-columns, are  similar  to  those  of  the  columns  themselves.     Whether 
these  pillars  and  pilasters  are  of  scagliola,  or  iminted  citlier  in  imitation 
of  tliat  material  or  of  stone,  is  wliat  we  are  not  informed,  neither  is  it 
said  what  is  the  colour  of  the  walls,  although  a  very  few  words  to  that 
effect  would  have  served  to  remove  the  uncertainty  in  which  we  are  now 
lefl  in  regard  to  what  is  a  matter  of  some  importance  in  itself.     In  our 
opinion  too  it  would  liave  been   far  more  satisfactory  had  Mr.  F., 
who  is  so  liberal  of  his  illustrations  as  to  gives  a  representation  of  the 
I^icrates  capital  and  entablature,  favoured  us  with  a  drawing  of  one 
of  thecom|)artnicnts  of  the  ball-rooin,  drawn  to  the  largest  size  his  book 
would  allow.     In  that  case  we  might  perhaps  have  been  better  satisfied 
with  the  design  of  the  panels  on  the  walls,  which,  as  sliown  in  the 
general  section,  liave  a  poor,  not  to  say  too  trumpery  look,  for  they  api>far 
to  consist  of  mere  lines  with  sprigs  at  their  angles.     W  hetlier  tlicy  are 
really  such,  or  raised  mouldings,  or  whether  distinguished  by  gilding 
from  the  general  surface  of  the  walls,  we  are  unable  to  judge. 

There  are  many  otlier  paits  of  the  interior  whidi,  on  examining  the 
plan,  seem  greatly  to  stand  in  need  of  further  elucidation,  by  means  of 
particular  sections  on  a  larger  scale.  A  larger  section,  or  rather  two 
or  three  of  the  kind,  are  very  much  wanted  to  show  the  interior  of  the 
audience  j)art  of  the  theatre,  for,  as  represented  in  the  general  section,  it 
is  so  small  tliat  very  little  can  be  made  out  in  regard  to  it,  especially  as 
the  mode  ofengravinj;  here  adopte<l  (lithography)  is  by  no  means  very 
favourable  to  neatness  and  distinctness  when  tlie  subject  is  minute. 

On  the  oth«r  hand,  a  greater  number  uf  plati^s  than  seems  altogether 
necessary— no  fewer  than  twenty  are  devoted  to  explaining  the  carpen- 
try and  machinery  of  the  stagc--aud  as  very  little,  if  anytliing,  has  been 
Move  published  iu  tbij»  wouutry  on  the  couytruction  of  that  part  uf  a 


theatre,  and  tlie  various  apparatus  required  for  affiBCtive  \ 
and  exhibitions,  this  work  will  doubtlesa  afford  grwt  aMiatanoe  to  tboH 
who  may  be  called  upon  to  execute  anytkina  of  the  kind ;  bat  the 
letterpress  explanation  to  these  pktes  is  exceedingly  brief  indeed,  which 
is  the  more  to  be  regretted,  because  it  requires  soBie  prenoui 
familiarity  with  such  mechanbm  and  contrivances  in  order  to  coiiipie» 
liend  it— at  least  to  judge  how  far  tliat  here  shown  is  marked  by  any 
improvement. 

At  page  7  of  our  present  volume  will  be  found  a  table  of  the  dimen- 
sions of  some  of  the  principal  tlieatres,  by  referring  to  which  the  com- 
parative size  of  the  Plymoutli  one  may  at  once  be  eBtimated  ;  for  we 
sliall  here  transcribe  the  autlior*s  own  account  of  it. 

"  Tliis  is  tlie  only  fire-proof  thcatre'in  tlic  country,  tlie  whole  of  the 
framing  for  the  boxes,  corridors,  Ibc,  being  of  cast-iron.  The  roof  (the 
span  of  which  is  60  feet)  is  of  rolled  iron,  and  tliough  no  piece  is  more 
ttian  tV  o^  A"  in^^l^  "^  thickness,  it  is  yet  remarkably  strong  and  not 
more  tluin  lialf  the  weight  of  a  timber  roof.  The  particular  oonstnio- 
tion  of  Uie  ironwork  to  the  boxes  and  the  roof  is  sliown  in  platei  Na 
41  to  45. 

"  Tlie  auditory  is  included  within  a  circle,  the  ends  of  the  bosMi  being 
rounded  off  at  three-fourtlis,  and  their  back  paitition  continaing  to  the 
columns  of  the  proscenium,  by  which  there  is  a  perfect  view  of  the 
stage  for  the  spectators,  to  the  depth  of  25  feet  firom  the  least  eligible 
seat  in  the  boxes.  The  pit,  which  is  33  feet  in  diameter,  will  affora  ao* 
commodation  for  2(K)  persons.  Tliere  are  two  circles  of  boxes,  capable 
of  receiving  512  persons,  and  above  tlieni  a  gallery  and  slip  boses,  which 
will  jointly  contain  480  i>ersoiis.  By  means  of  an  arched  colonnade^ 
continuing  along  the  gallery  and  the  slips,  the  ceiling  of  the  theatre  ii 
completed  in  a  perfect  circle." 

The  other  dimensions  arc  as  follows :  the  diameter  acroai  the  boxeii 
48  feet;  width  of  curtain,  28  ;  depth  of  stage  from  curtain,  30 ;  heigjiil 
from  floor  in  centre  of  pit  to  ceiling,  40. 

Almost  adjoining  the  preceding  building,  or  separated  from  it  only 
by  a  street  on  the  west  side  of  it,  is  another  edifice  of  Mr.  Foulston's, 
namely  the  Athenaeum,  which  was  begun  in  1818.  Its  north  front,  or 
tliat  on  a  line  with  the  hotel,  is  a  Grecian  Doric  tctrastyle,  and  diougfi 
somewliat  lower  than  the  otlier,  is  of  a  richer  character,  for  in  additk» 
to  the  usual  ornament  of  the  frieze,  the  pediment  is  filled  witli  sculp- 
ture, at  least  is  so  represented  both  in  the  view  and  elevation,  and  ii 
surmounted  by  a  figure  on  its  apex.  Within,  this  portico  Iws  only  i 
single  door  below,  and  three  windows  above,  or  rather  a  window-nictif, 
over  the  door,  with  a  statue,  and  a  window  on  each  side  of  it,  whidi 
arrangement  gives  some  originality  and  play  to  the  composition.  As 
to  the  details  of  the  order,  which  occupy  two  out  of  the  six  plato 
devoted  to  this  subject,  we  could  very  well  have  spared  them,  and 
should  have  been  better  pleased  to  find  the  various  parts  of  the  interior 
more  fully  represented.  Of  the  remaining  designs  we  must  defer 
speaking  till  next  month,  when  we  sliall  pass  them  in  review,  and 
examine  how  far  Mr.  Foulston  luis  been  successful  in  his  attempts 
with  other  styles. 

Isomctrkal  Perspective.     By  T.  Sopwith.    Weale.     1838. 

This  is  a  new  edition  of  Mr.  Sopwith's  well-known  work  of 
Isometrical  Perspective,  in  which  he  has  extended  its  application  to 
mining.  In  this  de[)artmcnt  it  appears  well  calculated  to  be  useful 
equally  for  professional  purposes,  as  to  explain  the  subject  to  persons 
generally  interested  in  it.  Mr.  Sopwith  has  introduced  several 
improvements  in  principle  into  this  edition,  and  altogctlier  it  presenb 
one  of  the  most  valuable  works  which  lias  yet  been  published  on  tliii 
subject. 

The    Univtrsal  Calculator,     By  J.    Wallace.     Gkisgow,    MTIiud* 

1838. 
Tliis  is  the  cheapest  work  on  the  subject  which  has  yet  been 
published,  and  has  condensed  in  the  smallest  possible  space,  most  of 
the  arithmetical  knowledge  necessary  to  the  engineer.  Most  of  the 
calculations  are  made  by  logarithms,  and  many  new  processes  of  calcii- 
tion  suggested  by  the  able  compiler.  Altogether  it  is  a  work  recom- 
mended by  its  portability  and  the  moderation  of  its  price. 

LITERARY  NOTICES. 

We  ba\c  iin  article  prepared  on  the  subject  of  Engmanng  RlucatioH,  but 
wc  regret  ibat  tbe  (rcssuie  of  matter  has  obliged  us  to  dofcr  its  puUicatioa 
until  next  month. 

We  shall  next  month  refer  to  Mr.  Hay's  work  on  CotiwratapjiHed  toiHterml 
Dworatitm  anti  Hoitxt'  IWmling, 

Loudon*8  highly  interest' ng  work,  77ie  Suhmixm  OardcHrr,  we  shall  review 
in  our  next  number,  for  in  oar  present  crowded  columns  wc  ahoold  not  be  able 
to  dti  justice  to  it. 

We  arcbappy  to  find  that  the  filter  Arti,  Pawtuig  aad  Scalptae^  havt  aow 
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to  raise  steam  more  rapidly  on  any  emergeiicv.  It  is  uot  adapted  for  iLic  as  a 
fuel  by  itself,  but  when  about  2|  c'At.  of  diLs  fuel  i:»  used  with  about  2U 
cwt.  of  Coal,  by  throwing;  it  in  u-ont  of  the  tire  with  each  charge  of  firesli 
coaly  a  much  better  conibiistiun  of  the  coal  takes  place,  and  the  effect  is 
equal  to  that  which  wuuld  be  produced  by  27  cwt.  of  coal.  Thus  2|  cwt.  of 
this  fuel  so  employed  is  equivalent  to  7  cwt.  of  coal.  The  cost  Ls  from 
35s.  to  40b.  per  ton.  The  Tniusatlantic  steamers  carried  from  40  to  00  toiLs 
of  it,  and  besides  tlio  advantage  attending  its  u.se,  there  was  a  saving  in 
room,  which  was  applicable  to  the  stowage  of  cargo. 

A  long  disciutsion  took  place  on  tliu  importaJit  facts  which  the  ap])Iication 
of  this  fuel  liad  elicited.  Thesi!  appearcil  in  some  mcibiure  contradictory  to 
Uic  results,  which  eoidd  not  be  doubted,  that  U  lb.  of  coke  will  do  as  much 
inany  departJuent  of  the  arts  as  1*2  lb.  of  coal :  for  oi\  adding  to  coal  a  peat 
and  a  hydro-carbon  far  more  iiiHammalile  than  coal,  the  re;>ult  is  equivalent 
to  that  which  is  produced  by  all  the  (*arboii,  hydrogen,  and  o.vygen,  in  many 
times  tin;  quantity  of  coal.  It  was  remarked,  that  the  circumstances  under 
whitrh  fuel  was  employed  ought  tobeeoiL«idered,  as  the  coiiMumption  of  fuel 
under  steam -boilt?rs  (tmld  hardly  be  compan'd  with  the  consumption  for 
himply  heatijig  and  keeping  hot  a  l.irge  mai>s  of  uiatler  a.*$  in  a  gliLss-hou.sc. 
It  could  not  be  believed,  that  the  absolute  quantity  of  heat,  from  the  coke 
of  a  ton  of  c(»als  is  the  same  as  of  tlie  ton  of  roaL<,  for  in  that  ca;s«:  all  the 
keat  of  a  coke  oven  would  go  for  nothing,  and  there  were  instances  of  this 
being  beueHcially  employed. 


INSTITUTE  OF  BKITl^5lI  AKCHITECTS. 

Feb.  4.^1*.  F.  Robinson,  V.l*.,  in  the  chair. 

The,  Cavalier  Bianchi  Wiis  elected  an  Honorary  and  (Corresponding 
Member. 

The  report  of  the  Council,  as  to  the  adjudication  of  the  l*ri/.e  for  the.  bc.«.t 
restoration  of  «in  ancient  castle,  was  read  and  c<»nHrmed;  ami  the  letter, 
bearing  the  motto  of  the  successful  drawing^,  having  been  opened,  the 
author  appeared  to  be  Mr.  Samuel  Sharp,  AN'5«u;iHte,  <if  York.  In  <.on.si- 
deration  tif  this  being  the  second  time  that  Mr.  Sharp  had  entitled  himself 
to  the  apprf)balion  of  the  Institute,  fi»r  the  /.eal  and  talent  with  which  he 
had  executed  tlje  restorations  of  St.  .Mary's  Abbey,  York,  and  Sheriif  llut- 
ton  (TaKtle,  it  was  resolvi!d  that  a  gold  rim  be  added  to  tlie  Soane  me- 
dallion, wliich  will  be  awarded  to  him. 

A  traHdulion,  hif  Mr.  Donmluson,  was  ready  of  a  tMinoir  of  the  Imic  M. 
I'erciki:,  architei-tj  of  Paris,  Honorarjf  and  (Jorrespondiiig  Membefy  for- 
uHtrded  bif  M.  V.vl-doieh,  architect. 

Charles  Percier  was  bom  at  Paris  of  a  respectable  family,  .md  received  * 
liberal  education.  From  his  earliest  age  he  evinced  a  talent  for  drawing, 
was  placed  by  his  father  at  the  free  school  for  clmwing,  then  under  the  ma- 
nagement of  the  founder,  M.  Bachelier,  painter  to  the  king.  His  taste 
iemiing  to  the  wdo  of  architecture,  he  so^ui  after  entered  th«!  studio  of  M. 
Paris,  whose  school  had  long  enjoyed  considerable  reputation.  In  178.'^.  M. 
Pcreier  carried  oil' the  second  gniat  prize;  and  in  17bf>,  iLaving  gained  the 
hr>t  great  architectimil  pri«e,  he  became  a  travelling  student  to  the  French 
Academy  at  Home.  He  there  became  the  companion  and  intiimite  friend 
of  M.  Fontaine,  wln»,  j)os6(M.sing  like?  tastes,  like  ardour,  iuifl  like  informa- 
tion, entered  with  him  uilo  the  same  branches  of  study,  and  from  that  time 
the  two  friends  worked  together,  travelled  together,  and  lived  in  tlie  sjuae 
dwelling ;  and,  till  they  were  separated  by  death,  they  .shared  the  same 
glory,  the  same  joys  ancl  sorrows.  On  the  return  of  MM.  Percier  and  Fon- 
taine to  France,  the  storm  of  17U2  was  raging,  jmd  they  employed  their  ta- 
lents in  designing  fur  nuuiufacturcrs  of  caq»ets,  paper,  furniture,  &c.  It 
wjis  at  this  time,  als^i,  that  they  cugra\ed  and  published  their  miuiy  useful 
studies  in  Italy.  A  calm  having  at  hnigth  suc<:eeded,  M.  Percier's  talents 
began  to  be  appreciated  under  the  KmprTor,  and  in  the  following  reigns  he 
was  called  to  assist  in  great  works.  I.e  ('arrousei,  the  Triumphal  An-h, 
the  interior  of  the  Tuileries.  the  Itue  de  Ki\oli,  the  completion  of  the 
Louvrn,  Le  Clmpelle  Kxpiatoire,  tl»e  improvements  of  l*Klv.see,  de  Malmai- 
son,  de  Neuilly,  and  Foiitainirbleau.  M.  C.  Percier  died  on  the  5th  of 
September,  I83N,  at  the  age  of  .seventy-four.  He  was  a  man  of  great  gene- 
ral infonnation,  ccmversant  with  the'  literature  of  his  own  and  foreign 
countries,  well  informed  in  liLston',  antinuities.  a  lover  of  painting  and  of 
music,  to  all  of  which  he  had  devoted  nuich  ata^ntion.  In  consideratii»n  of 
the  advantages  he  liad  in  his  youth  derived  from  the  Royal  Free  School  of 
Design,  M.  Percier  bequeatlied  a  sum  of  ir>C>,(H»  francs  to  this  institution, 
for  the  encouragement  and  assistance  of  p«K»r  and  deserving  students.  At 
the  eouehtsion  of  the  paper,  3Ir.  D  *i;aldson  reviewed  at  some  length  the 
varioiLs  merits  of  the  numerous  works  published  by  Messrs.  Percier  and 
Fontaine. 

At  an  Ordinanj  Ge^ieral  Mtcting,  held  at  16,  Loaer  Groivenor  street, 
18^A  Feb.,  isaj),  P.  F.  IIoblnson,  V.P.,  m  the  Chair, 

A  hater  was  read  from  Mons.  Vaudoycr,  iu;knowledgiug  Uie  thanks  of  Uie 
Institute  for  his  former  communication,  and  enclosing  a  list  of  the  restorations 
made  by  the  Btudonts  of  the  French  Academy  at  Rome,  and  preservetl  at  the 
Academy  of  Fine  Arts,  at  Paris. 

The  following  donations  were  announced  as  having  been  received  since  the 
last  meeting : — 

FromMons.  LavesyHon.  and  Cor.  Mcm.atHanorer:  A  Friutof  the  Water- 
loo  Colamn  and  Hall  of  the  Knights,  Hanover ;  and  Pamphlets  on  the  Qoolitiea 
vi  Wonlsr--GeoiBe  Saunders,  £ai|., ;  (wo  «i^  studAid  loot  jnmNtM,  pn. 


pared  by  Ramsden.— U.  £.  Kendall,  Fellow :  Coat  of  the  Uon's  Mtftdfinm  the 
Parthenon. — C.  J.  Richurdaon,  Fellow:  Proof  inipresaion  of  a  view  of  Sat 
Und  House.— T.  L.  Donaldson,  H.S. :  one  Tolume  of  Trapnetioni  of  Ameri- 
can Institute,  conuining  the  'questions  pubUsheil  bjr  Uie  R.  I.  B.  A- — ^W.  C. 
Mylne,  Fellow  :  Kdido  Prince|is  of  Vitnivius,  and  Aiitogra|ih  Letteiyof  G.3. 
Firanesi,  Donomi,  Robert  Mylno  and  Lewis,  Architects;  and  of  Sir  5ViUiiB 
Hamilton,  formerly  British  Ambassador  at  the  Court  of  Naples. — Copy  of 
Resolutions  of  Assoriatcnl  Architects,  to  consider  cases  o{  freqnent  fire  and 
means  of  pri'ventiun. — Tliomas  Chawner,  Fellow,  pmenled  twentj  guineas. 

A  papiT  was  n^ad  from  Mr.  Martin,  of  Derby,  describing  a  new  ipedes  of 
cement  iuventinl  by  him,  accompanied  by  specimens. 

A  i>ui)er  was  read  by  John  Sliaw,  Fellow,  qn  Ecclesiastical  Architectnn 
a]>plicable  to  Modem  Churches ;  a  printed  copy  of  wUch  Hr.  Shaw  alio 
presenU-Hl. 

A  Description  of  the  Manufacture  of  Paper  Hangings,  by  Mr.  Jolin  Gregory 
('race,  wits  r^ad ;  illustrated  by  various  samples  of  pi^rs,  and  explained  by 
s]>ecimens  executed  by  Mr.  Crace's  assiiftauts  at  the  time. 

A  Letter  was  read  from  Wm.  Wilkins,  Est}.,  R. A.,  addressed  to  bis  Lordddp, 
the  President,  calling  attention  to  some  drawings  which  accompanied  flw 
letter,  made  by  a  young  self-taught  draughtsman  at  Cambridge.  The  leCHc 
also  stated  that  another  volume  of  the  Dilettanti  would  soon  bo  ready  for 
publication. 

ARCHITECTURAL  SOCIETY. 

Ontinary  Mcftinj  o/  the  »S*>ck/>/  held  2dUi  7([iNiiary,  1880 —William  BiLX.%'Ei. 
Esq.,  in  the  chair. 

Michael  Meredith,  E8(|.,  of  Blomfield-strect,  Flnsbury  Circus,  wasclfctod 
a  member. 

The  Chairman  announced  a  donation  of  twenty  gniueai,  by  J.  Grifitki 
Esq.,  (member,)  of  Fiusbury. place.  South. 

Monthly  \fritiii.t  oj'  the  Svvkty  hdd  Tiustlay  eiemng.the  i^h  February,  L8tt^  ' 
William  Titk,  Esq.,  President  in  the  chair. 

llioroas  Nichols,  Esq.,  of  Castle-strcct,  Holbom,  was  elected  a  Meabv. 

E.  W.  Braylcy  jun.,  Est|.,  delivered  a  Lecture  "  On  Limeitooes  and  oikr 
substaoees  affording  materials  for  Cements,"  being  the  second  of  a  ooune  of 
lectures  now  in  progress  of  delivery  in  the  Society's  Rooms. 

The  Chairman  announced  that  the  subject  for  the  sketches  proposed  to  be 
produced  by  the  student  members  at  the  next  meeting  was  as  foiiotri  :-."Tk 
elevation  and  plan  of  an  entrance  to  a  Lunatic  Asylum,  detached  with  lodfci 
each  side.'* 

The  next  Public  Meeting  will  be  held  on  Tuesday  evening,  the  12th  iaitiBt, 
when  Mr.  Braylcy  will  deliver  his  third  lecture  "  On  artificial  subitancti 
employed  as  substitutes  for  Stone." 


ROYAL  SOCIETY. 
Feb.  7. — The  Marqlis  of  Northampton,  President,  in  the  chair. 

James  Heywood,  Esij.,  and  the  Rev.  H.  Mosely,  M.A.,  were  elected 
fellows. 

A  paper  was  reml,  •ntitli-d,  *  Nvtirr  of  a  Shock  qf  an  Earthquake,  Jtlt  in  tkt 
Inland  iff  .St.  Mari/'»y  one  of  the  .Vc/V/y  hhnds,  oh  the  2Ut  of  January,  1839. 
Bil  the  Hcv.  George  IVordleyS 

The  tremulous  motion  uf  the  gruund  is  described  as  being  very  slight,  sni 
felt  chiefly  in  the  suutli  ]>;irts  of  the  island.  It  was  accompanied  by  a  pecu- 
liarly harsh  and  gruliug  sound,  which  was  only  oi  momentary  dnroliOD, 
and  nn  particular  agitation  of  thc^  sea  was  obserred. 

A  paper  was  also  read  in  part,  en  titled,  <  Observations  on  Ike  ParM 
lioads  of  Glen  Roy,  attdofothi-r  parts  rf/Aiehabar,  with  an  atteinpi  toprvre  tktt 
t.'ieyare  of  marine,  origin;  by  Charles  Darwin,  Esq.,  F.R.S. 

Feb.  14.— .1.  W.  LiDnocK,  Es<i.,  V.P.  and Treas.,  in  the  chair. 

A  paper  was  read,  entitled.  *  Jia^arthcA  on  the  Chvmicul  Fquivalent*  €(fitrtvtt 
hiuUes;  by  RiciiAUi)  FiiiLLirs,  E«|.,  F.R.S. 

The  author  examines,  by  a  new  series  uf  experiments,  the  truth  of  the 
theory  of  Dr.  Front  and  Dr.  Thomson,  namely,  ^  tliat  all  atomic  weighU  sis 
simple  multiples  of  that  oi  hydrogen"— a  theory  which  the  late  Dr.  TanMf 
had  maintained  is  at  variance  witli  the  most  exact  analytic  researches,  ami 
comequently  untenable.    Although  the  experiments  of  Dr.  Tamer,  and  Ae 
inferences  which  he  dntw  from  them,  agree  very  nearly  with  those  of  Bene- 
lius,  it  still  appeannl  to  the  author  desirable  to  investigate  this  subject ;  aal 
it  occurred  to  him,  tlmt  the  inquiry  could  be  conducted  in  a  mode  not  lialk 
to  some  of  the  objections  winch  might  be  urged  against  the  processes  usaoUj 
employed.     Dr.  Turner  having  adopted  a  whole  number,  namely,  108,  as  the 
equivalent  of  silver,  this  substance  was  selected  by  the  author  s»  the  baas  of 
his  imiuiry  into  the  ei^uivalent  numbers  of  chlorine,  and  some  other  elemen- 
tary gases.     It  appeared  to  him,  that  the  chance  of  error  arising  Atmi  the 
fusing  of  the  clUuride  uf  silver  might  lie  entirely  removed,  and  other  advan- 
tages gained,  by  experimenting  on   silver  on  a  large  scale,  with  such  propor- 
tions of  tlie  substances  employed  as  were  deemed  to  be  equivalents,  and  in* 
stead  of  c^culating  from  the* whole  product  of  the  fused  chloride,  to  do  it 
merely  from  the  weight  of  such  small  portion  only  as  might  arise  irom  the 
difference  between  theoretical  views  and  experimental  results.     The  author 
concludes,  from  the  train  of  reasoning  he  iq>plies  to  the  series  of  experiments 
so  undertalion,  that  no  material,  and  even  scarcely  any  i^ipreoialile,  error  coa 
arise,  from  considering  the  eiiuivalent  numbers  of  hydfogaDi  OKjgo&y  oiele, 
•Dd  Ghloriae,  «a  beio^  1, 9«  IJi  aod  9<i  lespecdfoly. 
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for  which  it  was  origtiuiIlT  defigned.  In  addickm  to  the  ezodlent  iTttem  of 
instniction,  and  the  valuable  cMlection  of  the  anti<^ue,  Lcctiirei  on  Anatomy 
have  been  commenced,  and  form  an  additional  attraction,  if  anj  were  needed. 


MEETINGS  OF  SCIENTIFIC  SOCIETIES  FOR  MARCH. 

Rnval  Sdcicty,  Tharsday,  half-paitt  uiffht,  p.m.,  7th,  1  Ith,  ami  Slut. 

Soiicty  of  Antiquaricit,  Thuraday,  eight,  p.m.,  7th,  14th,  and  21  iL 

Institutioii  of  Civil  Flngiueen,  2o,  Great  George- Ktrevt,  West,  Tiicvday, 
eight,  P.sf .,  5th,  12th,  llHh,  and  26Ui. 

Royal  Institute  of  British  Architects,  1(>,  Grosvenor  •tree!,  Monday,  eight, 
P.M.,  4th  and  18th. 

Architectural  Socirty,  TueifdHy,  riglit,  p.m.  12th. 

Society  of  ArtA,  WitlncNilay,  half- past  sewn,  p.M.,fUh,  13th,  21hh,  and  27th. 
Ditto,  Illustration,  TucMlay,  eight,  p.m.  Pith. 

Ge«>logicHl,  Wcdm'Kday,  half-i>ast  eight,  p.m.,  7th  and  2IkI. 

Royal  Geogniiihiral,  Monday,  nino,  p.m.,  11th  and  26th. 

Graphic,  Wednesday,  eight,  p.m.  13th. 


ROYAL  EXCHANGE. 

Wt'  rrgift  that  wo  cannot  yot  annouiuc  any  final  <lrf  i-ion  in  rrgard  t«t 
thiif  building.  The  disgrarrful  dflay  wliirh  has  nuw  arisen  in  ron.sf<picnr(; 
of  the  dispute  between  thn  City  and  (tuvi>nnncnt  will  bi*  the  caiuK-  of  losing 
the  very  best  time  of  the  year  for  gt'ttinp  in  tho  foundatiouN  of  tho  building. 
If  the  city  authorities  were  to  dotorniine  to-day  to  issuf  noti«'os  tt»  anhi- 
tects  for  the  donigns,  then;  niiLst  be  n  drlny  of  at  Irast  thriM'  months,  to 
give  them  an  opportunity  of  working  out  their  ideas,  and  at  thr  rnd  of  that 
time  after  the  comniittre  shouM  have  dctiTmined  upon  th«^  design  to  be 
adopted,  there  must  be  a  farth«'r  delay  of  another  thrcr  months  for  the 
prrpuration  of  thr  ronlract  and  working  drawings,  sprriiiration  and 
estimates  fur  the  builders,  which  AMiuld  bring  us  to  thu  auttunn,  and  drive 
the  builder  into  (he  short  day  and  tho  iiu-lomrut  si-asiin.  As  then*  cannot  be 
any  dilfercnee  bctwiM-u  tlie  ])artios  as  to  tin*  ncc^'ssity  of  clearing  away  the 
immeiisr  t{uanlitii>s  of  rubbish  and  the  did  foundation's  lor  the  ni*w  building, 
we  should  recommend  to  the  rity  the  necessity  of  immediately  engaging 
with  a  contractor  for  that  purptise,  which  will  be  vcrj*  considerably  I'or- 
wanling  the  works. 

For  <nir  part  we  cannot  see  for  what  rejus<.n  the  city  sht)uld  be  afraid  of 
submitting  thn  s«*lected  design  to  government.  If  all  is  **  to  be  fair  and 
above.b<»ard,"  and  if  the  city  really  intend  to  submit  the  designs  to  public 
competition,  and  select  the  best  Wit h«mt /(uvinr  or  ojfer/ion  for  antf  jwrh/, 
there  can  be  no  fear  that  the  goviTument  will  act  in  iipposition  to  the  «-ity, 
when  thus  so  honourably  calling  upon  the  profe^sion  for  their  laliours.  \vc 
d«>  hope  and  tnist  (hat  bef«irc  our  next  .Founial  is  published,  some  decision 
will  have  beeu  made  imd  (his  vexatious  delay  arretted. 


THE   FINE   ARTS. 


THE  NELSON  MONUMENT, 

On  Saturday  the  26th  ultimo,  a  highly  respectable  meeting  of  the  general 
committee  wua  hekl  at  tbe  Tliatched-bouse,  St.  James's- street,  to  receive  (be 
reitort  of  the  ftub-committee,  who  were  appointed  to  recommend  to  the  con- 
sideration of  the  general  committee  those  models  and  designs  which  were  sent 
to  Rainey's  gallery,  Regent- &tTeet.  for  (lie  Nelson  monument,  and  also  toad- 
judge  to  the  three  best  the  prizes  of  200/.,  150/.,  and  100/.  Amongst  these 
present  we  observed  Lord  Min(o,  the  Marquis  of  Northampton,  Sir  John 
Barrow,  Mr.  Rice,  the  Marquis  of  Breadalbane,  Lord  Melville,  Lord  Yar- 
borough,  the  Earl  of  Ilardwicke.  Sir  Thomas  Troubrldge,  the  Right  Hon. 
JohD  Wilson  Croker,  Sir  George  Coekburn,  Lord  Colchester,  the  Hon.  Captain 
Grey,  Sir  George  Murray,  Lord  Hotham,  and  numerous  other  persons  of 
distinction. 

In  the  absence  of  his  Grace  the  Duke  of  Wellington,  the  Marquis  of  North- 
ampton was  called  to  the  chair.  Mr.  Soo(t,  the  secretary,  then  read  the 
resolution  of  the  general  committee,  appointing  i he  sub-committee,  declanitory 
of  (heir  power  to  recommend  which  of  the  models  and  designs  were  entitled  to 
the  prizes.  There  were  in  all  118  drawings,  and  41  models.  The  report 
stated  to  design  No.  81  they  recommended  the  fir^t  prize,  that  of  Mr.  Railton, 
being  a  column  of  1 74  feet, surmounted  by  a  statue  of  17  feet.  The  eommii- 
tee,  however,  expressed  an  opinion  that  they  thought  on  a  column  of  such'a^n 
Altitude  that  the  features  and  character  of  the  statue  would  be  lost,  and  they 
tlieiefore  were  of  opinion  that  a  statue  executed  in  marble,  placed  under  thu' 
slielter  of  the  National  Gallery,  or  some  other  public  building  open  to  th^ 
publie,  was  the  most  appropriate  way  to  evince  a  c<iuntry*s  gratitude.  The 
report  fuithcr  .stued,  that  the  model  No.  10,  of  Mr.  <J.  H.  Bailey,  was  entitled 
to  the  second  prize,  and  that  of  Messrs.  Fowler  and  Siever  was  entitled  to  the 
third  prize.  Tlie  secretary  thought  it  fair  to  state,  that  betwtcn  the  second 
and  third  prizes  there  was  a  diversity  of  opinion  amongst  the  committee  on 
their  respective  merits. 

The  Hon.  Captain  Grey  objected  to  the  confirmation  of  the  report  as  re- 
garded the  prizes,  as  many  members  of  the  committee  hadnotsecn  the  designi 
and  models;  and  out  of  a  committee  of  upwards  of  140,  not  more  than  37 


had  been  to  view  them.  He  therefore  propoied  the  eonsideration  of  the  re- 
port should  be  adUoumed  for  a  fortnight,  so  aa  to  ailbrd  an  opportunity  to  the 
committee  to  inspect  them. 

Sir  G.  Coekburn  was  willing  to  content  to  an  adjournment,  pwticnlarly 
as  his  Grace  the  Duke  of  Wellington  was  absent,  who  had  taken  to  great  aa 
interest  in  the  business. 

After  a  desultory  conversation  between  several  members  of  the  committee, 
a  renolulion  was  proposed  by  Mr.  Rice,  and  seconded  by  Lord  Minto,  *'  That 
the  public,  in  the  week  after  next,  might  obtain  cardt  of  adminion  to  view 
the  Models  and  designs  in  Rainey*s  gallery,  by  application  to  the  secretary  oc 
any  member  of  the  committee." 

[We  sincerely  hop*  that  the  committee  will  delay  finally  fii^ii^  the  choiee 
of  the  models  or  drawings  for  the  three  prizes  until  after  the  eabibttion  of  the 
whole  of  die  Designs  has  been  open  to  the  public  inspection,  as  by  this  UMan 
a  tolerable  correct  opinion  may  be  obtained  as  to  the  feelings  of  the  puUicoB 
the  decision  of  the  committee.  It  appears,  however,  to  us  rather  out  of  place 
that  the  committee  should  have  selected  a  design  for  the  firrt  priie,  and  tH 
the  same  time  think  it  unsuiUble  for  tlwt  situation  whicb  has  been  alnoit 
universally  admitted  to  be  the  best,  Tm/dtyar'Mquare.^-En.} 

WELLINCiTON  STATUE  IN  THE  CITY. 

On  Saturday.  '2.')th  ultimo,  the  pmeral  committee  ftHwmbli*d  at  the 
Mamiion-hous*'  lor  tho  puqHisc  of  complrting  the  final  armngements  with 
the  sculittor.  Sir  Francis  Chantroy.  The  Right  IIou.  the  Lord  Mayor  in  il» 
rluiir. 

Sir  V.  Laurie  presiMitcd  tliti  rrport  fn>m  the  sub-<-omniittce,  vhieh  stated 
that  li«T  Majesty's  govcnimfut  had  presented  to  the  fund  for  the  city  stalae 
of  thr  Diiku  r>f  Wrllington,  gun-metal  taken  in  Iuh  virtoritrs  by  hix  Giaceof 
the  value  of  l,.^>2t>/.,  whieh,  togi'ther  with  th«  Kum  of  abinit  9,0U(tf.  already 
subscribed,  ronstituted  an  amount  of  Ul,r>'20/.  It  aliMi  Htat«*d  that  the  sub- 
committee had  come  to  an  agreement.,  subject  to  the  appnival  of  the 
c(»niniitt4MH  t«i  hand  over  to  Sir  Froiiciii  ChauLrey  3,1XX)/.  upon  tuguing  the 
agreement, 'i.tNNI/.  with  the  metal  >»heu  the  small  model  is  finished,  lod 
the  n'maiuing  l.tHM)/.  upon  (he  completion  i»f  the  work.  The  time  fiMrtk 
completion  is  lixe<l  f..r  th«'  l>*th  of  June  (Waterlo<i-day),  1S43.  The 
report  concluded  with  Mating  that  the  (J.tHKW.  be  immt-diatrly  invested  ii 
the  government  funds,  in  the  names  of  Sir  P.  Laurie,  Mr.  Mastermnw 
Mr.  Barclay,  and  Mr.  U.  L.  Jones,  as  tnistees. 

U  is  to  Im'  an  equestrian  statue  of  bronze,  and  not  loss  than  ten  feet  hii^ 
from  the  top  of  the  ]>edestal  on  which  tlii^  horse  stands  to  the  tup  of  the 
head  of  the  rider.  The  site  was  not  d<'tenninod  upon,  but  thtr  mmst  ehgible 
one  was  coiutiderored  to  be  between  the  Bank  and  the  (vlidKMifiice,  where 
the  biii Mings  are  now  (M-cupied  by  the  Sun  Fire-office,  Messrs.  Ladbnlu 
and  I'o..  and  .Mr.  Thomas's,  but  intended  lo  be  taken  down  to  improve  the 
a\cnues  to  the  new  Hoyal  K\chang(>.  Sir  F.  Chantn-y  was  imabk:  to 
attend,  being  engaged  at '  Buckinglium-palace  with  her  Miuesty,  who  eat  l« 
him  for  her  bu>t,  but  his  ac(|uiescence  in  the  contract  and  entire  appivnl 
of  tlu;  wliolt>  proceedings  was  signilif*d  by  Sir  Peter  Laurie  on  his  behalf. 

The  committee  are  to  provide  a  site  aiid  to  erect  a  p<^deHtal  of  granite  or 
some  other  stone  three  niouthb  before  the  completion  of  the  statue. 

STATUE  TO  MR.  STEPHENSON. 

Mkascrf.^  are  now  in  progres;*  to  ronuiirniorato  the  aervirm  remlered  by  Mr.  Roiffl 
SirphniKou  in  the  iinprovenisnt  of  Uiouiiiotive  powto-.  This  pru|NMilioa  has  oii|l»' 
iintr<l  witb  tlie  iron  traile,  and  a  highly  influential  cmamittM  of  inm  maslBn  hs 
been  fonneil  for  \tn  proniolion.  It  is  intended  to  erect  a  statue,  wlikh,  on  the  ii|h 
gefttittii  of  Mr.  Hyde  Clarke,  is  to  be  made  of  ciuit  in«.  We  believe  (Iiattliis  malerid 
has  been  emitlnyeii  in  an  e«pie^rian  statue  at  Berlin  ;  no  duabt  means  may  be  diM^ 
vercd  fur  defending  the  iron  from  oxidation.  At  all  events  the  exprriment  is  vsKh 
trying,  an  its  aucce^  H-nnld  enable  u^  to  use  stutties  mole  extennvely  as  a  mraotaf 
d(H-oratiun.  The  rommi(t(>c  met  on  the  l$(b  February,  wlien  moileb  were  taii 
befure  tliein  by  Mr.  I»(l  end  Kcveral  other  eminent  artists.  M*e  think  that  then  it 
another  name  connected  with  thn  progn-u  of  Im-omotive  {Kiwer.  which  is  well  wofttkj 
of  some  tnlHit(*,we  mean  Hichiiril  Trevithick,  the  inventor  uf  llie  high  prvwmre  nslMf 
and  the  rival  f>f  Watt,  and  to  whoai  the  Spanish  goremuent  pmpowd  to  erect  s 
ststne  of  silver. 


COLOURED  PRINTS. 

ImtrmtioM  to  the  Vrhttcr,  or  Cdtmrtr  of  Engraemg*, 

The  plates  to  be  printed  in  a  bluish-gray  ink  (this  is  tho  neutral  tint  for  At 
light  and  shade  of  the  landscape),  and  the  colourer  to  wash  in  the  iky  with 
blue  or  violet.  &c.,  according  to  each  sketch ;  also  j^of'ity  ovtr  the  dietancci  with 
each  colour,  then  wash  the  foregrounds  and  middle  distances  with  red,  ocaage 
or  yellow,  copying  the  drawings  ;  and  when  dry,  wash  over  with  blue,  to  pa* 
doce  the  greens  in  the  middle  distances  :  this  being  done  as  a  dead  odowiiif , 
a  few  touches  with  the  hand  of  the  master,  and  a  harmonizing  tint  to  soften  t& 
whole,  will  produce  the  effect  expected  from  a  coloured  print.—- JFViiVJNeiif/iMi 
Rtpout. 

A  Trantipurrnt  Wntrh. — A  watcb  lias  lieeu  presented  to  tlir  Academy  of  Science  el 
Paris,  cnnktrnrteil  of  very  peculiar  materials,  the  parts  Imng  principally  Bwei  ef 
rock  rrystal.  It  was  matle  by  M.  lUrbellier,  and  is  siuall  in  sise.  Tlia  inlenia]  weihR 
are  visible ;  the  two-teethed  wlieels  which  carry  the  hands  are  rock  cnratal,  thre  < 
wheels  of  metal,  to  prevent  accidents  from  tlie  breaking  of  the  apiin^.  All  tbe ; 


are  fixed  in  crystal,  and  ull  tlie  ailes  turn  on  rabies.  Tlie  escapeoMmt  is  of  aapphfaVi 
tlie  balance-wheel  of  rock  crystal,  and  its  springs  of  gold?  The  regalarity  of  Am 
wateh  as  a  tune-keeper  u  attributed  by  the  maker  to  the  Cmble  expensleii  of  the  neh 
crystal  in  the  balance.wlieeL  ^c  Tlie  execution  of  the  whole  shows  to  wbat  a  i 
of'pcriiection  the  art  of  cutting  precioue  etouvs  has  beeu  carried  in  ■vdem  times* 
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BOW  BRIDGE,  AT  STRATFORD-LEBOW,  IN  ESSEX. 

The  great  and  still-iocreasing  traffic  between  the  coanty  of  Essex 
and  the  metropolis  has  of  late  years  led  to  many  important  improve- 
ments in  the  hne  of  the  Great  Essex-road,  but  nothing  yet  done  has 
been  so  highly  appreciated  by  the  public  as  the  new  bridge  across  the 
river  Lea,  at  Bow,  which  is  built  upon  the  site  of  the  ancient  structure 
and  was  opened  for  traffic  last  Febniary.  Before  we  proceed  to  de- 
scribe the  new  bridge,  we  will  give  some  particulars  of  the  old  bridge, 
a  Tiew  of  vrhich  is  given  above,  a  description  of  it  we  extract  from  an 
interesting  account  by  Mr.  Burges,  in  the  Arcbsologia,  voL  27,  pp.  77 
to  95,  communicated  May  17,  1836. 

Of  the  antiquity  of  Bow  Bridge  there  can  bo  little  doubt,  as  we  have 
proved  from  Uie  best  authorities  that  it  was  erected  by  order  of  Matilda, 
queen  of  Henry  the  First,  which  must  have  been  between  the  years  1100, 
when  she  became  queen,  and  1118,  the  year  of  her  death. 

If  any  portion  of  the  present  structure  can  be  identified  as  part  of  the 
original  edifice,  it  may  be  considered,  if  not  the  oldest  bridge  extant,  as 
at  all  events  possessing  an  ago  which  few  other  bridges  in  the  kingdom 
can  so  satisfactorily  trace,  the  long  period  of  upwards  of  seven  hundred 
years,  and  it  must  consequently  be  considered  as  a  highly  interesting  work 
of  antiquity. 

In  the  construction  of  this  bridge,  we  find  all  that  characterises  the 
very  early  specimens  of  bridge  architecture;  the  small  openings  for  the 
water,  and  wide  piers  with  largo  angular  projections,  not  only  to  divide 
and  throw  oflf  the  force  of  the  current,  but  for  foot  passengers  to  retire  into, 
to  avoid  the  danger  from  carriages  and  horsemen  when  passing  along  tho 
narrow  roadway. 

"  That  the  bridge  was  originally  built  of  stone  can  need  no  further 
confirmation ;  but  the  number  of  arches  it  orinnally  consisted  of  is  a 
question  we  have  now  no  means  of  ascertaining,  though,  in  all  probability, 
it  never  had  fewer  openings  than  it  has  had  in  our  day.  Lysons  indeed 
states  it  be  a  bridge  of  one  arch,  but  he  does  not  give  his  authority  ;  neither 
have  I  met  with  any  other  wnter  who  has  favoured  that  opinion,  or  advan- 
ced one  argument  to  lead  to  such  a  conclusion.  That  it  had  at  any  time 
more  than  the  present  number  of  arches  is  uncertain,  unless  it  were 
furnished  with  small  openings  or  archways  at  each  end  under  the  causeway 
for  the  passage  of  the  land  floods;  but  if  there  were  such,  they  could  not  in 
fairness  be  considered  as  forming  any  part  uf  the  bridge.  Of  such  arches, 
however,  I  have  not  been  able  to  discover  the  slightest  remains,  either 
from  the  excavations  made  purposely  to  determine  that  point,  or  from  any 
examinations  of  the  bridge  itself. 

*'That  the  present  pointed  arches  formed  no  part  of  the  original  construc- 
tion of  the  bridge  must  be  evident,  as  no  other  but  a  circular  arch  would 
have  been  used  at  that  time ;  the  pointed  form  of  arch  not  having  been 
introduced  into  the  buildings  of  this  country  till  many  years  after.  The 
original  arches  therefore  appear  to  have  been  removed,  and  may  probably 
have  given  place  to  several  forms  of  construction,  each  partaking  of  the 
fashion  prevalent  at  the  time  of  their  erection.  It  may  also  be  observed 
that  the  form  of  the  present  arches  is  of  that  particular  description  which 
was  last  of  all  introduced  into  our  architecture,  and  is  commonly  known  as 
the  Tudor  Arch,  from  being  found  in  most  of  the  buildings  erected  in  the 
reigns  of  the  two  last  Henries,  or  about  the  latter  end  of  the  15th  centiur ; 
and  it  may  therefore  fairly  be  stated,  that  the  present  arches  cannot  be 
older  than  the  date  assigned  for  the  introduction  of  that  species  of  arch, 
to  which  they  are  similar,  but  have  in  all  probability  been  erected  since 
that  time,  as  is  clearly  the  case  with  regard  to  the  arch  of  the  centre 
opening  of  the  bridge. 

"Before  closing  this  account  of  the  bridge,  we  arc  led  to  inquire  into  the 
origin  of  its  name,  and  the  circumstances  which  gave  rise  to  its  being 
called  the  Bow,  or  Bow -bridge.  Most  writers  ascribe  the  derivation  to  the 
resemblance  of  the  arch  to  the  form  of  a  bow,  tlien  called  de  Arcubus,  or 
the  Bows.  The  description  given  by  Stow,  in  his  annals,  goes  to  state 
'  the  bridge  was  arched  like  a  bowe,  a  rare  piece  of  worke,  for  before  that 
the  like  had  never  been  seen  in  England;'  and  Grose  observes,  it  might 
derive  its  appellation  from  the  word  beau,  or  handsome,  an  epithet  very 
likely  to  be  given  to  it  in  those  days.*         •        ♦        •        • 

"The  piers  for  the  support  of  the  arches  occupy  a  very  large  proportion 
•f  water-way  of  the  river,  and,  like  many  other  ancient  structures  of  this 
description,  arc  placed  at  an  angle  with  the  stream,  causing  interruption 
alike  to  the  navigation  and  to  the  passage  of  the  flood-waters. 

"  The  width  of  the  bridge  was  originally  only  thirteen  feet  six  inches 
between  the  parapets,  but  in  the  year  1741  it  was  increased  to  twenty- 
one-feet. 

"  A  few  years  previous  to  the  bridge  being  widened,  an  accommodation 
had  been  made  for  foot-passengers,  by  projecting  a  wooden  platform  five 
feet  wide  over  the  piers  on  the  north  side ;  this  has  lately  been  rebuilt,  at 
t  le  expense  of  the  two  coimties,  after  having  been  the  subject  of  litigation 
for  two  or  three  years. 

"  Ver}'  little  attention  appears  to  have  been  paid  to  uniformity  in  building 
this  bridge,  as  scarcely  any  two  corresponding  points  in  the  structure 
agree.  We  find  the  springing  courses  upon  different  levels,  and  also  the 
elcTaticn  of  the  arches  above  the  surface  of  the  water,  besides  which  the 
two  piers  are  imlike  both  in  width  and  length. 

**  The  side  arches  claim  particular  notice,  from  having  a  centre  rib  of 
considerable  strength  projecting  below  the  line  of  the  arch;  a  form  of 
construction  frequently  to  be  met  vrith  in  old  buildings  of  this  kind. 


"  The  centre  arch,  which  is  without  any  rib,  has  evidently  been  rebuilt 
upon  the  remains  of  a  former  one,  probably  to  meet  the  Amanda  of  an 
improved  navigation,  it  being  in  its  present  atate  much  better  adi^ted  for 
the  passage  of  vessels  than  if  formed  after  the  model  of  the  aide  onea,  as  it 
no  doubt  was  before  being  altered,  for  the  springing  stones  still  remain. 

"  At  this  distant  period  it  is  difficult  to  determine  with  any  degree  of 
certainty  the  description  of  stone  used  in  the  original  conatmction  of  the 
bridge.  As  in  many  other  ancient  buildings  erected  in  this  part  of  the 
country,  Caen  stone  appears  to  have  been  used  for  arching,  aome  of  wliick 
still  remains,  while  Kentish  rag  and  Purbeck  stone  were  employed  in  ths 
inferior  parts  of  the  work.  The  present  face  of  the  pienr  conaiats  of 
Portland  and  Kentish  stone,  laid  in  courses  of  various  shapes  and  dimen- 
sions. 

"  Bow  Bridge,  unlike  many  of  the  old  English  bridges,  has  ho  atacliiifi 
or  projections  beyond  the  line  of  masonry  of  the  piers,  which  may  he'ae- 
coimted  for  by  the  shallowness  of  the  river  at  the  spot;  at  low  water, 
during  the  summer  months,  the  difficulty  of  constructing  the  ibnuidi- 
tions  could  not  have  been  great,  as  they  are  laid  upon  a  atratom  of  gravel 
3  to  4  feet  below  the  present  bed  of  the  river. 

"  The  filling-in  of  the  arches  between  the  face-courses  and  the  centre 
rib  is  little  better  than  rubble  masonry,  the  stones  of  which  are  both  rough 
and  irregular  in  size,  the  joints  wide,  and  in  several  places  tiles  are  em- 
ployed to  wedge  the  whole  together. 

"  The  masonry  of  the  centre  arch  is  of  a  different  character  to  that  already 
described;  the  outside  face-courses  are  also  in  two  thicknesses,  composed 
of  Kentish  rag  stone,  with  a  few  of  Caen  stone,  which  no  doubt  had  been 
saved  from  a  former  arch,  while  the  filling-in  between  is  entirely  built  of 
Kentish  stone  in  regular  courses  very  neatly  put  together,  and,  aa  already 
stated,  without  any  rib  or  other  projection. 

"  The  external  face  of  the  bridge  above  the  arches  is  formed  of  oommoa 
rubble  masonr}%  and  the  interior  part  over  the  piers  and  arches,  no  doubt 
filled  up  nearly  to  the  level  of  the  roadway  with  chalk  or  stone  hnilt  ia 
mortar,  the  plan  generally  adopted  by  the  ancient  builders  in  works  <i^  tUi 
description. 

"  The  masonry  of  the  additional  arching,  &c.  made  to  the  bridge  in  1741. 
consista  principally  of  Purbeck  and  Portland  stone,  built  in  regular  counet 
in  a  firm  and  substantial  manner." 

After  many  years  of  unceasing  endeavours  on  the  part  of  the  trniiteei 
of  the  road,  an  act  of  Parliament  was  obtained  in  1834  for  taking  down 
the  old  structure  and  building  a  new  bridge.  As  this  was  to  ocenpy 
the  same  site  as  the  old  one,  it  became  necessary  to  provide  a  tem- 
porary bridge  for  the  public  durirnr  the  erection  of^  the  new  one,  and 
this  was  done  by  the  erection  of  a  wooden  bridge  acrosa  the  river,  neir 
to  the  tame  spot,  which  was  opened  for  traffic  July  25th,  1885,  and  on 
the  same  day  the  old  bridge  was  dosed,  and  in  a  short  time  after  "not 
one  stone  was  left  upon  another**  of  that  once  celebrated  atmetiire, 
which  Stow  relates  to  have  been  *'  a  rare  piece  of  worke,'*  at  the  period 
when  he  wrote. 

The  works  of  the  foundation  of  the  new  bridge,  on  the  Eaeex  side, 
having  been  sufficiently  advanced,  the  ceremony  of  Iftying  the  ibst 
stone  took  place  on  the  12th  day  of  December,  1835.  The  atone  wis 
of  granite  about  5|  tons  weight,  in  which  was  deposited,  in  a  holloi' 
made  for  tho  purpose,  a  glass  bottle,  cnhtaining  a  ^erie8  of  new  coins, 
and  a  brass  plate  upon  which  was  engraved  the  following  inscription  :^ 

The  old  bridge  over  the  Rivbr  Lea,  founded  on  this  site -by  Matilda 
Queen  of  Henry  I.,  having  become  inadequate  for  the  increased  thorough- 
fare by  land  and  water,  and  a  new  bridge  to  replace  the  ancient  stroctare 
having  been  resolved  upon,  this  first  stone  was  laid  on  XII  December, 
MDCCCXXXV,  by  Emma,  the  lady  of  John  Henry  Pbllt,  of  Upton,  in 
the  County  ef  Essex,  Esquire,  F.R.S.,  Deputy  Master  of  the  Trinity  Hooie, 
and  Chairman  of  Trustees  of  the  Middlesex  and  Essex  turnpike  roads,  asysled 
by  the  Committee  of  Trustees  appointed  to  carry  into  effect  the  pro- 
visions of  the  Act  4  &  5  William  IV.,  chap.  89,  in  relation  to  Bow  Bridge. 

COMMITTEE. 

John  Henry  Pelly,  Esq.,  F.R.S. 
Chairman. 

The  Venemble  Achdeacon  Jones  James  Graves,  Esq. 

Sir  Thomas  Barrett  Leonard,  Bart.         Richard  Gregory,  Esq. 
Robert  Westley  Hall  Dare,  Esq.,  M.  P.    Richard  Hallett,  Esq. 


James  Bridger,  Esq. 
Benjamin  Brushfield,  Esq. 
John  Bumell,  Esq. 
John  Carstairs,  Esq.,  F.R.S. 
Nicholas  Charrington,  Esq. 
William  Cotton,  Esq.,F.R.S. 
William  Dav:s,  Esq. 
John  Drinkald,  Ehq. 
George  Fox,  Esq. 
John  Francis,  Esq. 


John  George  Ham  mack,  Esq. 
John  Hodgson,  Esq. 
John  Hubbard,  Jan.,  Exq. 
William  Maiden,  Esq. 
John  Milner,  Esq. 
William  Pearce,  Esq. 
Joshua  Pedley,  Esq, 
Samuel  Taylor,  Esq. 
John  S.  Thompson,  Esg. 
Edward  Vincent,  Esq. 


John  Hillson  Giles,  Esq. 

George  Dacre,  Clerk  to  the  Trust. 
James  Walker,  F.R.S.,  and  Alfred  Burges,  Engineers. 

Samuel  Farey,  Surveyor  to  the  Trust. 
Thomas  Curtis,  sen.,  and  Thomas  Curtis,  jun..  Builders. 


THE  CIVIL  ENGINEER  AND  ARCHITECTS  JOITRNAI,. 


'*»"• 


•(  mediocritj 

tioD,  whicb 

ntiier  exertion*  have  been  able 


defect  Ktlendant  upon  collegiBte  cdu»- 


I  remedy.     Collegiate  i 


Mcoroei  10  expeoiire  as  to  come  only  within  the  range  of  a  certaia 
cla** ;  and  while  the  selection  ii  thitslinited.  the  effectoo  the  itDdenU 
is,  that  ofteD  poaaetiing  a  competence,  tliey  hare  no  other  ambition 
tlian  to  paas  thmu^  their  courae  vith  ai  little  trouble  ai  posuble.  It 
miMt  be  conceded,  on  the  other  hand,  that  collegiate  instruction  effects 
a  coDsideT»hle  Hiving  in  time  ;  but  it  should  be  remembered,  that  seir. 
study,  like  a  mrcbanical  power,  makes  up  in  strength  for  what  is  lost  in 
time.  Eren  in  profesaioos  where  koovledge  is  cammunicated  bj  lec- 
tures, the  benefit  of  individual  iostiuctioD  Ixgiua  to  be  appredaled,  and 
in  the  opening  speech,  last  session,  of  the  Dranof  tbeHwIica]  Faculty, 
at  King's  College,  he  strongly  recommeoded  this  course  to  be  adopted. 
Ute  idea  of  teaching  civil  engineering  solely  in  colleges  ve  cannot  but 
look  upon  as  absurd,  and  we  Know  no  means  of  eipming  our  views 
moR  strongly  than  by  repeating  the  word*  we  used  in  the  prebcetoour 
laat  volume. 

''llie  lystem  of  teaching  by  lecture*,  it  has  been  found  by  ex- 

C'  net,  cannot  successfully  inculcate  eveiy  thinff ;  and  while  it  hag 
abandoned  at  our  older  universities,  in  mHical  studies  it  is  accom- 
panied Inr  demonstrations  and  clinical  instructions,  such  a*  can  never  be 
appliaabla  to  minea  or  engineeiing.  We  can  have  no  dead  railways  to 
duaeet,  no  prepared  veins  and  lode*  to  illnstiate ;  and  although  con- 
struction may  be  partially  learned  from  models^  ^  it  is  in  the  open 
field  of  practice  that  its  application  must  bo  aeqaired." 


MEHOm  RELATIVE  TO  THE  COURSE  OP  THE  SHIN- 
OLE  ON  THE  COASTS  OF  SUSSEX  AND  KENT,  AND 
THE  LAWS  BY  WHICH  IT  IS  GOVERNED. 

Bt  J.  H.  Williams,  Lieut.  Colonel,  Rojal  EoKineert. 
1.  The  general  bearingof  the  coast  from  Beachy  Head  to  the 

Sooth  Foreland,  is  flwm  W.S.W.  j  Honth,  to  E.N,K,  i  north,  by 

compoM. 
%  Shingle  of  a  similar  kind,  produced  Inr  conatant  detrition  of  the 

Beachy  Head  Cliffy,  and  augmented  by  cletritus  from  the  Kentish 

Clifis,  ia  found  in  large  quantities  alt  along  the  shore  from  Beachy 

Head  to  the  South  Foreland. 

3.  It  ia  ordinarily  drifted  along  the  shore  from  the  weatsrard  to  the 
eastward,  though  subject  to  occasional  interruption*. 

4.  Wind  and  wave  are  the  principal  propelling  power*.  The 
latter  closely  follows  the  course  of  the  former,  thougn  at  times  de- 
flected somewhat  more  southerly,  and  a  li^t  air  and  undulation 
arc  sufficient  to  carry  the  shingle  in  an  opposite  direction  to  a  strong 
tide. 

{k.  1^  shincle  is  invariably  borne  along  in  the  diiectioD  of  the 
•cvlc  angle,  which  the  waves  form  with  the  shore ;  and  the  drift  is 
.  more  or  Teas  rapid,  in  proportion  to  the  strength  and  direction  of  the 
wind,  and  the  height  and  velocity  of  the  tide. 


L,  ka^  or  Wave,  45°     BB,  ling  ot  Wtrt. 

6.  The  easterly  and  wonted  course  of  the  shingle  in  the  effect  of 
the  great  prevalence  of  westerly  winda  in  the  English  Channel.  The 
quantity  put  in  motion,  and  tlie  rate  at  which  it  is  borne  along,  are 
greatest  on  the  Hastings  shore,  in  a  gale  from  the  south-west,  accom- 
paoied  by  a  ainiiig  tioe,  when  the  wind  and  sea  impinge  on  the 
■horei  at  an  angle  of  about  forty-five  degrees  (see  fig.  1). 

7>  When  the  wind  blows  from  the  eastward  of  south,  a  motion  of 
the  ahingle  to  the  westward  is  speedily  perceptible,  and  in  a  gale 
frtnn  the  soutb-eaat  considerable  quantities  aie  moved  in  a  westerly 
directioa. 


B.  When  the  wind  sets  directly  on  or  off  the  land,  the  abin^  i* 
quickly  laid  in  ridges  parallel  to  the  shore,  and  there  i*  no  DtdiaaiJa 
of  any  drift  of  shingle  along  shore  at  such  time*.  The  tralh  of  tfait 
view  of  the  subject  will  scarcely  be  doubted  by  any  one  who  win 
careftill^  watch  the  action  of  the  shingle  about  a  gromperpoidkDte 
to  the  line  of  shore. 

9.  The  foregoing  data  clearly  prove  that  the  motion  of  the  ah^e 
is  strictly  governed  by  the  direction  of  the  wind  and  wktc,  aid  m 
these  prevail  from  the  westward  for  nearly  nine  month*  in  the  y^, 
and  storms  are  most  frequent  &om  that  qvuter,  it  fidlowa  (tat 
shingle  must  be  carried  to  toe  eastward  in  great  excess. 

10.  The  force -propelling  beach  to  the  eaotward  may  be  consiiktcd 
to  he  exerted  between  the  weat/Hrath-weat  and  south-oy-west  poottf 
and  therefore  allowing  for  an  action  of  the  wave  somewhat  iMn 
southerly  than  the  wind,  no  harbour  on  this  part  of  the  coast  ibodd 
be  open  to  any  point  of  the  compass  west  of  south,  nor  ahonU  th* 
relative  poaitions  of  the  pier-heads  be  such  a*  to  recdTO  tlw  Mt  *^ 
the  tea  between  south  and  west. 


11.  Any  projection  of  magnitude  must  cause  a  permanent  alttn- 
tion  in  the  form  of  the  adjacent  shore.  The  utmost  oare  sbodd 
therefore  be  taken,  in  carrying  out  a  pier  or  breakwater,  that  the  new 
line  of  beach  may  lay  as  nearly  as  possible  at  right  an^es  to  As 
point  of  the  compass  from  where  the  wind  blow*,  that  eaiucs  iIk 
greatest  drift  of  shingle.  By  such  a  disposition,  the  most  dTeefl 
counteraction  will  be  given  to  the  easterly  paasage  of  the  ahiiwl* 
that  can  be  obtained;  but  jf  this  principle  cannot  be  fiiUy  cHtmA 
out,  let  the  nearest  approach  be  made  to  it  that  circinn~' — 

12.  A  chart  upon  a  large  scale  will  show  that  there  ai 
of  the  coast  where  shingle  must  be  heaped  up,  and  cannot  drifi,  at 
the  very  times  where  it  i*  borne  along  the  general  line  in  the  grtuwt 
quantities.  The  shores  on  each  aide  of  the  Point  of  DnngriKM  no 
examples.  The  extension  of  the  Point  to  seaward,  and  its  inlimi 
ment,  may,  it  in  presumed,  be  adeouately  occonnted  for  \>f  the  thaof i 
advanced  in  the  preceding  remarVs ;  and,  mptrnng  neh  to  bt  dte 
fact,  a  Tery  decisive  corroboiation  of  the  system  here  praponadod  i> 
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t  A  be  lh«  commaneemfnt  of  a  circular 

diBlnncs  AT,  sad  from  u  Hie  TniiiiJU-  of  AT  nienaure 
fl«  eqskl  to  An  or  II  T  mMiiig  T  ni  =  .4  T'  -^  y*  A  T*  +~2'A~0<,  ILcn  will 
M  be  ft  point  In  the  curve.  AEitin>  mcuure  iu  (lie  direction  uf  indi'  lo  T' 
Baking  ».  T'  =  AT,  md  rrom  T'  tlic  middle  of  iwT' meuure  «W  =  »'T',  or 
«'a  meeting  T'n'^Tv,  iben  will  m'  he  unotbei  puiiit  io  iIig  curre,  Hnd  thus 
U7  numbei  of  equidlitsnt  pointi  may  be  found.  

DBMOwmi ATioB.^Becnute T  w  X  B  T  —  A  T',  and  T  D'  =  AT'  +aAO«, 
wc  b«*«  Tm  =  AT*-~-v'AT'-|-ZAO',  then  will  m  be  ■  point  iu  the 
nrfc.  Agnin,  join  Om  and  Am,  Ihen  nines  Tn^n  nt:=n  A,  Ilic  point  n 
1*  the  eenire  of  t  circle  pawing  tbrough  A,  m,  T ;  therefore  A  m  ii  perpendi- 
euUr  lo  Tm,  and  sm  r  tangent  tu  the  curve  at  m. 

The  Method  of  proceeding  on  the  concave  side  of  the  curve  ii  equnily  tmj, 
mnd  depcTMli  on  tbe  ume  geonielricnl  principtei.  Tlie  foregoing  lupenedea 
Ibe  atctnitj  of  l*king  anj  nnglet,  Tbe  methods  given  for  laying  out  curves 
in  tbe  March  and  pteceding  "  Railvay  Mag«Eine<."  though  fovoded  ou  (rue 
prtoe^ilt*,  require  either  a  Iheodoille  or  a  table  of  sines  and  langeud,  while 
Ikb  BWbod  reiguiret  neither,  tad  appears  simpler  and  more  fitted  for  practice 
tkan  1*7  1  have  seen. 

HISTORY  OP  PAPERHAN(;INGS. 
SjctraetM  from  a  paper  by  Mr.  Cbicc,  read  before  Ihe  Rogal  liiititvte 
tif  BritM  Archileet*. 

(Confinned  from  page  100.) 


papentaiiiing  up  to  tlic  present  limp,  and  [t  ii>  nnw  jnv  puriiiisu  to  detaTilip 
the  manufacture-,  anil  give  some  accnuiil  iit  Ihi^  muileni  improvements  that 
have  be™  intrnluced. 

In  that  paper  I  ahowed,  I  trust  mliKfai'torilT,  that  llie  flock  pnpeni,  or 
rather  hanging*,  were  inlnHlui-<fd  into  EuRliiiid  in  the  lime  i<f  Charlvii  I., 
and  that  a  penxHi  named  Ji>hn  Lanyi-r  obtained  a  patent  Rii  the  invcutiun 
in  1634.  1  also  cited  an  artirle  fnim  nil  old  I'luiii'L  dii'tiutiaiy  of  coni- 
mercv,  pitiiing  (hat  tiiu  coloun-'l  pnpiThanaing*  were  mailu  ut  any  ia(e  in 
that  country  in  the  ■oventpcnih  I'CiKury,  uid  n-feirisg  tu  Htuiutcj  n^Iatiiig 
to  them  even  of  the  dute  l'>i!iG. 

Thure  irere  funncrly  thnt!  miHlcs  in  ^'hich  pniierlmngini:!?  vcrc  mnnii- 
liuilurcd.  By  printing  (he  iiutliuo  niih  bliH'lu  una  then  ciiluuring  by  hand; 
ty  atencilinj; ;  and  by  blocks  oloiic. 

Tbe  first  of  these  methods  is  that  described  in  my  former  paper,  rnidcr 
the  head  uf  Dominotcrie. 

The  second,  stenciling,  is  perfurmed  by  cutting  out  cither  in  paper, 
leather,  or  other  materials,  the  pattern  inti-ndeii  Iu  Le  repnwnted,  iiud 
then,  plainng  this  on  the  prepared  gnionil,  brushing  it  over  with  thi^  proper 
colour.  Thia  mode  given  Hii  impi'dV-vt  outline,  nnd  a  now  disomlinui-d  tu 
papentainiiig,  and  merely  Bomclimes  emphivvd  by  plasterers  to  mnuniGiit 
Gofoutcd  walls. 

The  third  is  (he  mode  now  almu^t  univcnolly  adupled  in  this  mnniifar- 
tnte,  wheroby  every  coluur  is  upplird  by  n  aeparati!  block,  according  to  (Ue 
tints  and  shadows  ftitcndi-d  to  be  rcprcst'iiica. 

I  have  before  wid  that  Lanycr'.i  patent  did  not  even  inontirm  paper 
•moDg  the  ■nbglanci-i  on  whirh  flock  ouuld  be  aiij'lied,  ns  it  wns  n(  (hul 
period  of  too  roKen  and  bad  a  quality  tu  bear  thi-  weight  uf  the  woollen 
nMlerial.  But  paper  has  now  been  brought  to  so  high  a  degree  of  perfection 
tkit  it  is  the  only  substance  employed,  aud  has  thus  oaHisted  greudy  (he 
opentiotu  uf  tlie  papentaioer.    YUl  witlun  the  Itut  twelve  yean  the  pieces 


iiii^  whUis 
on  the  wwi 


length  of  twelra  y 
pleted.  This  mi.'lhuil  wns  atlendcd  with  many  inconvoniencca,  II14  jodUl 
rising,  or  being  inipcrf^rt,  uud  gcnernll;  showing,  all  which  evil*  aie  now 
remedied  by  IliP  pieces  coilsistiug  uf  one  perfect  length  of  paper,  witkoot 
any  joints  whatever;  the  width,  tou,  can  be  enlarged  to  two  or  tluee  tiaMi 
(he  I'Filinnty  siie,  n*  is  now  repeatedly  dune  in  Prance,  as  time  exaapin 
will  sjiuw,  (hiiugb  we  have  nut  as  yet  aduptext  this  plan. 
The  modcni  coloured  papei*  are  almost  all  worlud  in  diatemper,  gr 


le  worked  by  (be  fbrtner  method. 

DL-^li'mpi'r,  or  Imdy  cgjinr,  i»  generally  thus  prepared  ; — ^Whiting  Itoclf 
IMiwdc  ri'il  and  soaked  in  41k  "  <>"!  *'cll  mixi^,  as  aliffly  a*  it  can  ba 
wnrkeit.  and  then  Htnincd -with  Ihe  proper  colours  well  groimd  in  water; 
whi'n  ihu  <le»iri'il  lint  in  prudtieed,  double  size  melted  with  about  an  cqosJ 
proportion  of  water  'w  added,  till  lliu  colour  is  about  the  couisleac  ' 
cr>'nm,  and  w bin  tluUed  it  is  fit  lor  u.c. 

t'i>iiiiij''n['iii|.'  wiib  the  more  smiplc  imperj,  Ihe  Hist  process  is  (hat  of 
layini;  Ihe  tn^juiids  1  Iu  do  this,  the  piiiK'r  being  placed  on  u  bench  alioBt 
twelvi-  fcrl  lung,  the  workman  nilh  two  large  bnuhos  filled  with  colour. 


,ick,  nnd  ptanni  on  tbe  twk  to  dry. 
An  iniMiious  nmcliine  has  lately  been  invented,  iu  which  by 
actiiiE,  inw  with  the  u(her.tiicgniuiid*nre  eumpletely  aud  evenly 
and  in  a  iiiui-h  niun-  <-xpedilioiu  maimer  tlinn  hy  hand. 

The  gruiiiidH  Iw-iug  prciiond,  we  will  proceed  with  the  prinl 
prtl'umii-d  by  niiims  of  bloi'ks.    Thu;f  am  carved  most  gencmlj 
tri'e.  nii'iiuted  on  white  deal ;  (he  design  being  first  traced  on 
the  ener.iver  or  ciilter,  takiag  cum  I'l  fiiUow  the  exact  outline,  ruts  wna- 
diculiirlv  ('1  (ho  ilciith  of  ouc-eigh(b  of  an  inch,  and  then  olopca  ofriill  he 
gets  tu  the  deal.    1  should  add  that  where  very  sharp  lines  or  dots  are  it-    ' 
qniri'rl  nielnl  it  inm-rtecl  in  the  hbii-k.  ' 

The  L'uluur  with  whit^h  the  printing  is  to  be  performed,  being  mind  tt 
Ihe  jiropiT  tint,  is  spread  with  a  bnisli  on  what  is  called  tha  situ  ■ 
wooden  frame  ciniTcd  with  a  blanket — tlie  block  is  premised  on  this  lad 
tlii'ii  applied  lo  th<'  paper,  <ni  which  it  leaves  the  impression  of  the  dwip 
There  is  a  method  of  printing  by  a  puteiit  iQachiQe,  iuvrailed  by  Haass. 
Archer  and  Tavemer,  wherebv,  by  placing  the  blucks  ou  the  sieve  and  thai  < 
ou  (he  patHT  is  uer&rmed  wilii  great  exactness,  with  tbe  labuui  of  bkrIt 
turning  a  lever  aandU-,  which  is  dune  by  a  buy.  It  wm  found,  howner, 
luo  rurabroiw  tu  muvu, 

III  the  llrnt  east;  the  paltem  is  given  tu  tlie  paper  bv  a  single  bloc^  tit 
as  in  the  seeoiid,  where  there  ore  two  sli.ides  uf  rulour,  two  blocks  a* 
necessary.  Now  in  order  that  tlie  seirond  block  may  be  placed  exae^  i> 
its  pcuper  Bitnatiun,  yun  perceive  that  there  are  pin  mark*  in  each  bwk 
currespoiiding  with  each  utlier,  and  on  the  marks  piinied  by  the  fiisl  U«A 
the  pins  uf  the  seeuiid  block  are  placed,  and  the  pattern  u  tbtts  cvnpIsM 
with  the  ri^iuired  curreclnesii. 

In  another  case  a  very  delicate  aud  shadi'd  effect  is  pvcobf  aw^ 
impression,  which  is  produced  by  what  is  called  piu-work  on  a  eylisdss:. 

The  patiem  isformed  by  small  bras»  pins  uf  variuus  sizes,  fixed  on  a  woate 
cylinder  ut  diireruni  sjiai  cs,  according  lo  (he  depth  of  shade  required.  IU, 
fiiiiil  in  a  maehiue,  is  made  to  revolve  so  us  tu  be  supplied  willi  cohntt  b«H 
a  bhnkel,  and  nt  (he  same  time  print  the  tiivi;e  of  ^per  vei;  V^Mj 
without  any  in(i<miption.  lliis  pnicess,  only  lately  ai>pliudlopapnmuitaCi 
is  derived  frjm  one  much  resembling  it.  ill  iDNi  in  calico  printing,  oolj  thil 
tbe  lalliT  so  far  dilTers  that  the  culour  is  contained  imdde  (bo  cylindei^  mi 
the  pattern  represented  by  holes  pien^d  in  it  instead  of  pins  fixed  on  it. 

In  oiher  cases  thepiiltcm  is  worked  on  wlist  i*  called  a  blended  pnond; 
this  lA  ulvi  a  modern  inveniiun,  uriirinntiiig,  1  believe,  in  Prance  Tkc 
bleiiditig  is  performed  by  a  inuchine  piirpikii-ly  cuiistrucled.  A  metsl 
trough.  (hi>  lilislli  of  (he  bruodtli  of  l>iiper,  euntaiiiing  about  twenty  divi- 
sions.  hos  in  lhi«e  divisions  vaii<nu  tints  of  uuluur,  according  to  the  blEod- 
inic  reqnired ;  n  bmg  narrow  bnish  is  (hi-n  dijiped  into  the  trou^  sad 
being  filled  with  culunr,  appliuH  it  to  a  roller,  fnjtn  which  it  is  cuUecled  If 
a  large  iTlindrii'Ol  brush  the  xunie  length,  which  is  made  to  revolve,  sM 
when  it  IS  properly  Hupplii>d  with  culimr  it  is  then  brought  to  bear  upim 
Ihe  paper,  uu  wbii-k  it  thus  ploues  the  gruimds,  though  in  order  tu  nakc  it 
RuUiciuully  pi-rli'el  it  In  necessary  lo  he  dune  (vice. 

A  ciimmiin  marble  iKiuer  u  printtil  liy  blucks  in  the  utdinory  way,  and 
aflerwards  varnished  with  tur]ieiiline  varnish,  by  which  process  it  is  cnabM 
tu  bear  washing,  water  not  injurini:  it. 
1'liere  is  on  improved  imitation  marble  paper,  mode  by  AitJwr  onl 
which,  if  assisliH)  by  a  few  veins  laid  in  h;  hand,  tbe  eSMt  ii 
ch  superior  tu  the  Insi .  The  iiperalion  is  considered  Kcitl, 
to  be  perceived  thai  tlie  mode  of  mokuig  it  neaily  nsamHst 
ed  by  the  makers  of  (he  iHHikbiuden'  iniuhle  paper  in  which 
imisl  ciiloun  are  mode  lo  Hunt  un  the  surfacu  uf  water,  sad 
rious  forms,  ore  thus  absorbed  by  the  paper  when  applied 

In  an  imitation  uf  watnscul  Ihe  gnmnd  is  combed  as  in  Iho  nnkl 
paiiilctl  imilnlioiu  of  this  woud,  and  the  veins  arc  afterwards  piiaied. 

The  siLliu  ground  paper  is  u  groat  impruvemeut  on  the  cummon  giuinBdii 
andunables  the  muiiuTaclurcr  lo  produce  inlitationauf  silks  and  satins,  whM 
have  a  very  elegant  appeuuoce.    1  have  madu  way  tsxcrtion  to  diwom 
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we  dismUs  tlie  work  ne  must  call  the  allmtion  nf  the  remlrr  to  «in- 
sider  the  va^t  talent  and  diticriminatioii  tlutt  hsM  lieen  beBtowrd  on 
the  works  of  the  milwuy  liy  the  Geveral  renident  enginem  on  tlitr 
line  ;  and  it  would  afford  lu  much  plcn«ure  if  we  could  see  on  the 
various  parts  of  tlie  milwny  some  tablet  or  inscription  Ktnling  the 
names  of  the  individiialu  to  whom  the  works  wer^  intnistcil  by  ihr 
engineer  in  chief,  Bobort  Mt^phetison,  Esq.  To  this  engineer, 
however,  no  inseription  U  necesKiiri-,  for  the  milwoy  nlone  wul  be  a 
!niffiuicnt  monument  to  hand  doun  to  future  agen  the  name  of 
RoBEMT  Stefufnsos. 


ttoteoix  Bock  of  the  (hand  Junclinu  Railway,  from  Birminghe 
Linrpool,  and  Maiicfiritir,  irilk  iUleen  Engraringj,  aiidfi. 
A/n/jy.     London  ;   Orr  and  Co. 


During  Ihe  pro^csK  of  this  work  llirough  llie  press,  we  have  luid 
occasioD  several  times  to  Hpeak  of  it,  and  iin  conclusion  fully  just ifies 
what  wc  have  before  said  in  its  praise.  The  varioits  engravings  are 
beautifully  exeented,  and  present  faithful  reprc^entatioaH  of  Koine  of 
the  principal  works  on  tuc  railway,  together  with  views  of  the 
adjacent  country.  Tlie  tetter  press  contains  much  uneful  iuid  inter- 
eating  information  conncclccl  with  the  progreKs  of  Ihe  railway,  and 
descnptiona  of  tlie  townii  and  villngeH  in  tlie  vicinity  of  the  line. 


Certainly,  however  much  authors  majr  regret  the  destruction  of  the 
rescue  by  railwayn,  ihey  must  admit  thai  t'  '     ' 

been  witnout  some  benefit  to  the  literary  world,  for  on  the  Birming- 


I  thetie  works  have 


ham  road  alone  a  hundred  guide  books  must  have  been 

■ome,  M  in  ihi*  instance,  uniting  Ihe  highest  resources  of  Ihe  sister 


Popular  Inslrtietiora  on  Ihe  Calatlalion*  of  Prohabititiet ;  Imtislaled 
mm  the  French  of  M.  A.  Qucielet,  by  R.  BF.AHisn,  Esn.,  C.E., 
P.R.S.,  *e.     London:  ■Weak-,  1839. 

The  doctrine  of  probabilities  is  one  which  ha«  for  a  long  period 
occnpiedthe  atlenlioii  of  philosophers,  and  the  work  of  M.  Quelelei 
is  the  Iniest,  and  at  the  same  time,  one  which  assumes  the  merit  of 
a  popular  fumi.  M.  Qiietelet  has  certainty  not  shown  a  very  great 
power  in  etfecling  his  object,  and  from  the  skill  displayed  by  Mr. 
Beamish,  we  ^hould  have  preferred  an  original  work  lolhistranstn- 
tion.  Indeed  the  whole  work  wants  a  recast  to  adapt  il  to  English 
li&bits  and  English  social  progress,  and  inits  present  slate  while  some 

fiarts  seem  redtindanl,  olliers  require  explanation.  Mr.  Beamish 
eaves  several  things  to  be  wished  for  with  regard  tostyle,  and  there 
are  many  points  which  he  has  left  unelu ciliated,  where  a  t^implc  note 
would  have  cleared  up  the  subject.  It  ought  lo  be  explained  that 
apack  of  cards  on  the  continent,  tLf  for  piquet  in  England,  consists  of 
32,  rejecting  all  cards  under  the  seven  escept  Ihe  ace.  The  questions 
at  the  end  of  eacli  chapter  are  a  superannuated  process  which  had 
better  be  dismissed  ;  the  first  and  second  chapters  are  too  diffuse  \ 
in  the  treatise  on  lotteries  Geneva  is  confounded  with  Genoa:  and 
the  chapter  on  .issurances  is  almost  inapplicable  to  this  cnuntr)-, 
as  is  that  on  the  decisions  of  tribunals,  where  we  have  no  judges  of 
facts. 

Mr.  Beamish  has  in  Ihe  notes  exhibited  an  ability  which  we  nhould 
have  liked  to  have  seen  better  employed  than  as  a  satellite  lo  M. 
Quetelet,  and  indeed  his  labours  confer' on  the  work  a  value  indeiicn- 
dent  of  its  original  merits.  The  bearings  of  the  law  of  proliabililies 
on  hypothesis  is  an  important  department  of  mathematical  pliilosophv, 
and  one  which  no  one  engaged  in  study  or  investigations  should 
neglect,  while  in  this  small  vciliime  may  be  found  useful  infonnalion 
defivered  in  a  clear  and  pl:iin  manner,  which,  while  it  cannot  fail 
to  be  beneficial  lo  all  elis-ics,  to  most  rcidirs  must  be  highly 
valuable. 

The  Year  Book  of  Facta  in  Science  and  Art.  By  the  Editor  of  Ihe 
"  Arcana  of  Science."  London  :  ijjmpkin  ami  Mar>hall,  l«39. 
The  Editor  of  this  work  had  in  Ihe  eour-e  of  his  labours  on  Ihe 
"  Arcana  of  Science,"'  ihe  opportunity  of  acqnirinf;  an  experienee, 
which  he  has  Inpriiiv  devoted  to  carr^-ing  nut  the  same  plan  on  a 
more  extensive  scale.'  In  llicHmall  space  of  this  duodecimo  the  on- 
ward progress  of  sd en ce  and  art  is  chronicled,  and  Ixilh  the  practical 
and  theoretical  student  can  appreciate  how  far  Ihe  wheels  of  the  tri- 
umphant car  have  bcpn  driven  in  Iheir  sureessful  coursf .  The  new 
inveDtlons  in  mechanical,  and  Ihe  useful  and  spcpulativc  arts  ,nre  regis- 
tered from  the  most  authentic  sources,  and  wc  feel  liapny  to  see  that 
we  oarselvea  have  been  able  to  contribute  in  some  riegree  to  the 
general  store.  The  editor  has  long  laboured  in  the  sclmol  of  cheap 
and  ffood  literature,  and  he  lias  in  this  instance  produced  a  work 
worthy  of  hii  temei  exertions,  and  propitiom  to  bis  fiiture  caren. 


Theury,  Practice,  and  Arckilecture  ofBritkm.  Tit  Tkemy  bn  J&mis 
Hann.  of  King's  College;  tad  the  Praeltcal  aid  ArehOectLnl 
TVo'Mf  £^  WiLLiAu  HoiKiHO,  F.8.A.,  &c.  LoodoB :  JohcWfde, 
IBSA.     Part  1. 

From  the  specimen  nuiaber  before  us,  this  promises  ta  be  an  iovslu- 
able  work,  and  one  that  was  much  wnntine.  It  is  surprising  tint 
England,  which  can  boast  of  having  the  gmnoeit  bridges  tn  the  world, 
has  not  a  single  trratiie  on  their  construction.  We  regret  tliat  we  have 
not  space  in  the  present  number  to  enter  into  the  character  of  the 
work,  but  in  our  next  will  enter  into  it  more  fully,  by  which  time  wa 
liope  to  see  one  or  two  more  parts  published.  Tlie  first  part  cootiJii* 
so  admirable  engraving  of  George  Stephemon,  besides  three  oatlioa 
engmvings  oT  an  American  timber  bridge ;  a  bridge  over  die  Odder 
and  Hebble  navigaiian  ;  three  plates  of  the  WellinEinn  Dean  viaduct 
bridge  J  two  of  the  Ouse-hum  viaduct ;  one  of  the  Victoria  bridge  on 
the  Dnrbam  junction  rail  way ;  and  a  bridge  on  the  London  abd 
Croj-don  railway.  We  must  impress  on  the  attention  of  both  (he 
editors  and  the  publisher,  llie  neeenity  of  giving  full  specifications  and 
Fstiniates  of  the  bridges  as  far  as  possible,  fer  to  the  pnnevion  they  will 
form  the  most  valuable  part  of  the  work.  Tlie  unusually  low  price  at 
which  each  part  is  publiihed,  and  the  excellency  of  the  en^arii^ 
must  ensure  it  a  larjce  sale,  which  theie  appears  every  endesvonr  cn 
he  part  of  the  publisher  to  merit  and  obtain. 


lIltutratioH  of  Merhaiies.  By  tlie  Rev.  H.  MosBtir,  U.A.,  F.RJ^ 
&c.  London:  Longman  and  Con  ISAft- 
We  hall  with  pleasure  the  first  volume  of  a  seiies  of  "  OIiistnOkMa 
of  Science,  by  Profenors  of  King's  College,  London."  Sacfa  wo^ 
will  do  more  to  enligluen  the  student  than  any  works  with  which  «e 
■re  acquainted  ;  they  will  form  invaluable  references  and  awiilaiiia  ta 
ihosB  who  may  attend  the  lectures  of  the  profesMns.  In  our  aeit 
Journal  we  shall  enter  into  a  more  minute  enquiry  into  ifaeae  wmki, 
and  the  s^-stem  of  education  adopted  in  the  class  of  Civil  Enginaeriqi 
at  the  coflege. 

Obterraliomt  upon  the  Peport  of  Ihe  Irish  Railaau  Committiomri. 

Bv  Ge'ikoe  Lewis  Skitth.    tendon:  Hooper,  IB3d. 

This  is  a  most  able  summary  of  all  the  arguments  on  the  tnml 
and  political  bearings  of  this  nefarious  job.  Mr.  Smith  fiilly  pravei 
that  the  government,  from  all  past  experience,  is  totally  i 
tent  for  such  a  trust,  and  that,  even  if  they  were,  that  their 
ence  has  been  attended  with  the  mo^t  fatal  results  lo  the  Irish 
people,  inducing  a  blind  dependence  on  the  govemmeni,  and  dead- 
ening all  their  enterpHzc  and  excriions. 

The  subject  is  treated  clearly  and  efficiently,  and  there  is  snefai 
collection  of  docunientary  evidence  as  might  even  convince  ont  of 
the  principal  jobalioncrs.  We  are  happy  to  hail  the  eo-openXin  if 
Mr.  Smyth,  and  cannot  but  express  our  sentiments  of  tDeMrvir 
which  this  work  is  calculated  to  do  in  cxposhig  that 
abortion  of  selfish  intemts  and  public  jobbers. 


LITERARY  NOTICES.  w 

We  have  rwerved  our  aolice  of  Mr.  Hay's  work  On  Calaur  duIH  oar  MU 
number. 

Tht  Pofular  Lecliirer  Is  tlie  tille  of  a  perindical  publiibed  b;  Paul,  vkick 
fnr  llie  price  ofa  penny  weekly,  gl«n  tectum  delivered  at  Ibe  diOeient  ib- 
stHiitioni  by  men  of  eminence.  The  parts  before  ui  contain  lectam  1^ 
Messrs.  Bowrin;,  Birkbeck,  Col.  TbompioD,  Orainger,  Ix,  and  tbeiobfieH 
are  illualrated  with  numerous  wood-ruli.  Like  a  bnny  Hoattog  on  Ibe  A 
this  publirallon  shows  the  state  of  thiofpi  below  Ihe  lurfkce,  and  iiiaer 
cFltent  omen  of  Ihe  progms  oflitttarv  inslitutinni  in  ihe  metropolis,  sod  rf 
llie  manner  in  wkich  they  are  diffusing  popular  information. 

THr  Sipvkhrai  Mo/mHiml;  by  Carl  Toltie,  we  nolired  individuallr  m  IbC 
appMUance  of  the  fine  parti,  and  tbow  since  rerelved  maintain  Ihe  oin 
('liai:icter.  ThC!  plutes  are  l;eamir<illy  enerated.  and  Ihe  dnigni  are  iaiDitrl; 
superior  in  onytliing  of  the  rame  kind  ithjeh  has  yet  been  pmenled  (a  tla 
publii-.  Tlvrir  merit  is  linipllcicy,  iTiit  this  «•  regret  tin  oHeii  dt|iMtaM 
into  oakedneis;  the  artist  is  evidEnlly  deficient  in  a convet eye br proparltoft  j 
having  large  spaces  unrelieved,  or  when  this  fault  is  retaedied,  iliialMt]!     ] 

Ibe  inirodnction  of  snme  extraneous  feature  which  is  an  equal  -" • 

to  the  dMign. 

A  till 
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and  kept  free  from  moisture,  it  will  preserrc  its  bulk.  From  some  obser- 
▼atioiif  of  Trcdgold,  renpectiBg  the  earthy  impurities  and  odour  of  peat 
when  bumt^  it  is  obWous  tliat  he  experimented  on  peatd  from  the  lower 
strata;  but  the  author,  in  opiKisitiou  to  several  eminent  philoiiophers, 
maintains  that  turf  euke  may  be  made  more  etii^ctive  than  woud  ehareoal. 
The  author,  in  liis  first  experiments,  eame  to  the  same  cimclubions  frum  using 
the  lower  tho\igh  impurer  strata,  simply  because  thi>y  were  \\ui  denser,  and 
rejecting  the  lighter  kinds.  The  lower  strata  sometimes  contains  peat  of  a 
tolerable  purity,  but  generally  the  upper  and  lighter  portions  are  superior 
in  the  purity  of  the  carbon,  the  intensity  and  quality  of  its  heat,  to  those 
portions  which  have  acquired  deiLsity  by  time  and  natural  pressure.  When 
the  density  Is  acquin*d  by  artiiicial  pressure,  we  have  a  substaiu'c  superior 
to  any  other  for  all  puri)ot»es  of  metallurgy. 

The  difticulty  iu  tliu  conversi(»n  of  turf  inttt  coke  has  hitherto  lain  in 
depriving  it  of  its  volatile  substances  s<i  as  to  make  a  pure  carbon,  and  in 
avoiding  waste  by  partial  combustion.  This  is  ettected  by  an  union  of  the 
distillatory  with  the  stilling  process ;  the  volatile  substances  are  expelled 
in  the  oven,  and  when  suflliciently  charred  the  stifling  process  is  adapted. 
Tiurf  for  the  forge  must  liave  a  greater  density  tlian  that  at'quin'd  by  this 
process.  This  is  eflTc^cted  by  pulverLsing  or  bruising  it,  so  its  to  destroy  the 
libroiu  cliaracter,  and  bring  the  comi>oncnt  parts  uito  closer  an<l  more  per- 
manent conta<;t.  By  the  union  of  these  pro<*esses,  any  dt>nsity  may  be 
given  to  the  fuel  which  will  combine  the  purity  of  vegetable  charcoal  with 
the  density  of  mineral  coke.  The  specilic  gravities  of  the  turf  hard  pressed 
(water  being  lUOO)  is  IIGO — of  the  coke  from  the  hard  pn^ssed  1010. 
Tims,  the  hard  pressed  turf  is  denser  than  the  densest  wood,  and  the  turf 
coke  double  the  density  of  charcoal  and  equal  to  coal  coke. 

The  test  adopted  by  the  author,  after  Berthier,  of  the  calorific  power,  or 
relative  power  of  absorbing  oxygen,  is  tlu^  quantity  of  metallic  lead  re- 
duced fironi  its  state  of  oxide  by  giving  weights  of  the  st^veral  fuels.  Pure 
carbon  gives  310  grains,  wood  charcoal  .'$07,  turf  coke  277,  best  coal 
coke  277. 

Thus  we  have  a  measure  of  the  relative  quantities  of  heat ;  but  in- 
tensity of  heat  is  ofl(>n  of  more  consequence  tlian  quantity,  and  int(rnsity 
depends  on  the  density  of  the  fuel.  Berthier  remarks  that,  the  superiority 
of  coke  to  wood  charcoal  is  owing  to  its  density.  In  the  above  com- 
parison, no  account  is  taken  of  the  impurities  of  the  fuels;  con.sequently, 
turf  coke,  being  free  of  sulphur,  lias  great  advantages.  'I'he  auth4)r  finds 
that  iron  worked  with  turf  coke  is  sooner  brought  to  a  welding  heat,  works 
softer,  and  comparatively  free  from  scales. 

The  author  then  describes  the  resin  fuel  as  an  artificial  coal  produced  bv 
imitating  the  process  of  nature,  in  the  best  combinations  peculiar  to  coal. 
Natural  pit  coal  consists  of  bituminous,  carbonaiceous,  and  various  foreign 
ingredients,  of  which  sulphur  is  in  abundance,  and  very  injurious.  The 
Teain  fuel  consists  of  resin,  the  purest  available  bitumen,  and  turf  coke,  the 
purest  vegetable  carbon.  Thus,  the  greatest  heating  power  exists  in  the 
smallest  bulk,  and  the  excess  of  bitumen  and  deficiency  of  carbon,  as  in 
canncl  coal,  or  excess  of  carbon  and  deficiency  of  bitumen,  as  iu  an- 
thracite, may  bo  avoided.  Resin,  notwitlistandmg  its  price,  is  used  in 
■team  navigation,  but  very  disadvantageously,  in  combination  with  cinders, 
as  it  melts  and  passes  off  in  a  state  of  vapour,  not  entering  readily  into 
combustion  with  the  oxygen  of  tlu;  atmosphere.  But  in  the  resin  fuel,  iu 
conaequence  of  the  extraordinary  attraction  which  subsists  between  carbon 
«nd  oxygen,  the  resin  has  its  full  <*ombastible  and  calorific  effect.  In 
the  furnaces  of  boilers,  a  solid  t.'inder  is  requisite,  which  may  be  pro- 
duced by  adding  some  of  the  inferior  bitumen,  as  pitch  and  tar.  The 
fuel  is  manufactured  by  adding  turf  coke,  in  a  state  of  powder,  to  the 
bitumen  in  a  melting  state,  and  in  such  quantities  as  to  saturate  each 
other.  The  average  price  of  the  fuel  is  30s.  to  ii)s.  per  ton.  Its  use  was  fully 
tested  in  the  voyages  of  the  Koyal  William,  in  which  20  cwt.  of  coal, 
with  2  cwt.  of  the  lucl,  did  the  work  of  20  cwt.  of  coal.  The  suddenness 
of  the  action  and  the  great  increase  of  heat  for  a  small  incrrease  in  its  con- 
lumption,  render  it  of  great  value  in  cases  of  emergency.  The  author 
concludes  by  expressing  his  conviction,  after  ten  years'  experience,  that 
the  turf  bogs  of  Ireland  may  be  rendered  available  for  many  important 
uaes  in  the  arts. 

Feb.  19. — The  President  in  the  chair. 

The  following  gentlemen  were  elected: — J.  A.  Galloway,  as  a  Member; 
£.  Birch,  as  a  Graduate;  G.  Moore,  C.  Robinson,  and  S.  Reed,  as  Asso- 
ciates ;  and  Captain  Sir  £.  Parry,  as  an  Honorary  Member. 

'*  On  Railways  in  America."  Communicated  in  a  letter  to  the  President. 
By  S.  W.  Roberts. 

The  writer  describes  the  various  methods  which  liad  b^en  adopted  of 
laying  down  Railways  in  America  duiing  the  last  twelve  years.  First,  timber 
rails  with  light  flat  iron  bars  were  tried ;  these  were  found  cheap,  but  not 
durable.  Next,  stone  rails,  or  sills  similarly  plated.  Next,  heavy  iron  rails 
laid  on  blocks  of  stone;  the  violent  vicissitudes  of  the  sAisous  soon  deranged 
the  foundation  of  these,  and  caused  the  track  to  spread.  The  heavy  iron 
rails  were  next  laid  on  a  foundtitiou  of  timber.  The  Alleghany  Portage 
Railroad  was  Uid  four  years  ago  by  the  writer  with  hewn  white  oak  timber, 
10  inches  square,  imbedded  in  tlie  ground  ;  upon  these  cross  sills  of  locust 
timber,  C  by  eight  inches,  and  7}  feet  long,  notched  and  treuailed.  On  the 
top  of  tliese  cross  sills,  and  directly  over  the  longitudinal  timbers,  the  cast- 
iron  chain  which  supported  the  rails  were  bolted.  The  track  was  thus 
efiectually  prevented  IVom  spreading.  The  rails  are  from  45  to  GO  lbs.  per 
yard,  flrom  3  to  3]  inches  in  height,  and  from  3|  to  4\  inches  on  the  base. 
On  roads  with  difficult  curves  '*  bogie  "  engines  are  used.  Each  loc«)motive 
lUM  »ix  wbf  eUt    Tbe  hinder  p«rt  i«  suppctted  by  a  pair  of  driving  wheels, 
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4  to  5  feet  in  diameter,  aud  the  front  part  mU  upon  a  bolalcr  im  the  ho^k, 
which  has  four  wheels  of  about  33  iocbei  diamcier.  Each  paaMOgcrovn 
36  feet  long  and  holds  flfty  persona^  and  wanned  by  a  ttOTC.  Tlie  loaf  can 
are  adopted  as  less  likely  to  upset  than  those  on  aiz  whetls.  The  avenfe 
speed,  including  stoppages,  ii  15  milei  per  hoar. 

**  Manchester  and  Leeds  Railway  Section."  By  Francia  Wbiahav,  M. 
Inst.  (\  E. 

This  section,  prepared  under  the  direction  of  Mr.  Whishaw,  ia  designed 
to  afford  a  novel  and  useful  method  of  embodying  a  great  man  of  the 
details  required  by  an  engineer  when  giving  evidence  before  a  Pariia- 
mentarv'  Committee.  This  section  was  constructed  before  the  laat  aianding 
orders,  and  the  author  had  here  anticipated  them  in  putting  upon  tbia  seetioo 
much  of  the  detail  now  required.  By  sections  thai  prepared  tbe  cngiacer 
can  always  answer  any  questions  which  may  be  pat  to  him. 

"  Account  of  Boring  for  Water  through  Granite."  By  Frederick  Hofknd. 
Communicated  by  Apsley  Pellatt,  A.  Inst.  C.  E. 

A  hole,  G  feet  wide  and  7  feet  deep,  wss  tint  dug,  and  a  wooden  cylinder 
lined  with  bricks  inserted.  Two  pieces  of  cast-iron  pipe,  6  feet  In  lemth 
and  8  inches  in  diameter,  turned  smooth  at  both  ends,  and  united  1^  a 
wrought-iron  hoop  ring,  so  that  when  the  whole  number  of  pipes  vcte 
driven,  a  continuous  pipe,  perfectly  cylindrical,  both  on  the  inaide  and  oa 
the  out,  was  formed.  Nine  lengths  of  pipe  were  connected  and  driven,  and 
then  tlie  boring  commenced,  and  continued  through  a  bard  rich  ipedei  of 
rock  or  granite,  having  all  the  component  parts  bat  not  the  compactaeB  of 
granite.  The  boring  was  continued  to  a  depth  of  175  feet.  Tbe  inpp^ 
has  been  regular  at  the  rate  of  from  48  to  50  gallons  per  minute,  a  tem- 
perature of  48*  P.,  the  external  air  being  52|*  F. 

Mr.  Brunei  stated,  that  the  advance  of  Che  Thames  Tunnel  waa  now  at  tbe 
rate  of  3  feet  per  week  ;  they  were  now  64  feet  from  low- water  nark.  He 
presented  some  specimens  of  sand,  which,  when  mixed  with  a  certain  qua- 
tity  of  water,  was  exceedingly  troublesome.  They  iVeqaently  puab  the 
poling  boards  l>efore  them :  last  night  not  less  than  60  square  feet  was 
pushed  before  them.  Tliey  fight  their  way  on  with  difficulty,  but  ooa- 
tinuously. 

Fvh.  26.— The  PaasiDENT  in  the  chair. 

The  following  gentlemen  were  elected: — G.  Grove,  J.  B.  Redaian,  as 
Graduates ;  S.  M.  Peto,  T.  Grissell,  and  Rev.  S.  King,  aa  Aasociatea. 

"  On  the  Economy  of  working  expansively  in  Crank  Englnea."  By  John 
Watt. 

A  letter  from  Mr.  Watt  was  read  on  the  economy  produced  by  workiag 
steam  in  large  steam  engines  expansively,  in  which  the  author  details  the 
result  of  some  experimeots  on  a  high  pressure  engine,  employed  fbr  blowlof 
furnaces.  The  steam  cylinder  of  the  engine  in  question  waa  38  incbci  ia 
diameter,  the  blowing  cylinder  122  inches,  length  of  stroke  9  feet,  pmiaw 
on  the  piston  41  ll>s.,  and  in  the  boiler  45  lbs.  per  square  inch,  tbe  nnmbcref 
strokes  about  12  per  minute,  and  tlie  pillar  of  blast  2|.  A  large  fly-vhed 
was  attached,  and  on  fitting  the  steam  engine  with  an  expansive  appvilM 
and  cutting  off  at  half  stroke,  the  performance  was  greater  than  at  any  pie- 
vious  time,  with  a  saving  of  25  per  cent,  of  fuel.  The  author  refen  thii  to 
the  fact,  that  all  the  moving  parts,  with  the  exception  of  tbe  fly-wlie>l»aic 
brought  to  a  stato  of  rest  at  the  conclusion  of  each  stroke,  and  that  if  *e 
steam  l>e  allowed  to  enter  throughout  the  whole  length  of  tbe  itrake,  tbe  pin- 
ton  will  have  to  draw  from  the  fly-wheel  momentum  sufficient  lo  ovcnoae 
its  own  momentum,  and  to  alter  the  direction  of  its  reciprocating  parts;  bit 
the  Ueam  being  cut  off  so  that  the  momentum  be  destroyed  by  tbe  time  the  ' 
piston  terminates  its  stroke,  the  return  stroke  will  be  commenced  witboot 
checking  the  unnecessary  impetus  which  exists  when  the  steam  is  adadtted 
to  the  end  or  the  stroke.  Thus  it  is  observed,  that  engines  woiking  expaa* 
sively  pass  the  centres  more  easily  than  when  working  full  premire  titiotgh- 
out  the  stroke.  The  momentum  which  has  to  be  destroyed  la  created  at  the 
expenditure  of  more  than  half  a  cylinder  full  of  steam ;  and  the  die^ingtUs 
motion  is  also  accompanied  by  a  still  further  waste  of  steam.  Mr.  Watt  had 
altered  an  engine  driving  rolls  for  rolling  iron,  and  tlie  result  of  catting  off  il 
half  stroke  was  here  also  attended  with  a  saving  of  25  per  cent,  of  fuel. 

March  5. — The  Presidrnt  in  the  chair. 

The  following  gentlemen  were  elected : — ^Thomas  Chalmers,  Andrew  Bora, 
as  Graduates ;  and  John  William  Lubbock,  as  an  Honorary  Member. 

"  On  the  Comparison  between  the  power  of  Locomotive  Engines,  and  the 
effect  produced  by  that  power  at  different  velocities."  By  Professor  &ulorf 
Hon.  M.  Inst.  C.  E. 

In  this  paper  the  author  does  not  attempt  to  expUin  an  exact  method  kr 
computing  the  power  of  locomotive  engines,  but  only  one  tolerably  appcosi- 
mate.    The  method  he  pursues  is  this : — *'  If  we  know  experimcnialiy  tbe 
uumlier  of  cubic  feet  of  water  evaporated  in  any  given  time  by  an  engiafv 
the  space  passed  over  iu  that  time,  the  length  of  stroke  and  the  capadly  of 
the  cylinder,  we  hence  know  how  many  cubic  feet  of  steam  have  been  t»* 
ployed,  and,  consequently,  the  mean  number  of  cubic  feet  of  steam  piodneed 
tVom  one  cubic  foot  of  water :  hence,  again,  by  experimenta  that  have  bccP 
made  by  different  writers  upon  the  power  of  steam,  we  know  tbe  preflui* 
per  inch  on  the  piston,  and  then  making  due  allowance  for  tbe  reiiitaaoe  of 
the  atmosphere  on  the  piston,  the  friction  of  the  engine-gear.  Sec,  we  have 
left  the  force  that  ought  to  be  effective.    And  this  being  reduced  to  the  eir* 
cumference  of  the  wheel,  it  should  be  equal  to  the  resisUnce  oppoaed  by  IlK 
load,  which,  on  a  level  plane,  consists  of  axle  frictfon,  road  reabtanae,  la' 
the  resistance  of  the  atmosphere  to  the  engine  and  canrlagn.    BottMiii 
Kasuming  a  perfect  actioo  to  the  engine  without  any  waile,  wbioh^  Ibv^l 
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r  rc>»d-in»terLiils  wrrr  fun 


«■•  of  ugnUr  itoiiM  wu  introdurni, 
from  the  trap-nwki  of  LHiceilrrihirp, 

On  the  profeuiou,  brforc  which  thii  Icdurr  ka*  drlJTon-d  groloiiy  hni  ■ 
pBrflculmr  clum  ;  foi  ii  il  not  Irom  ■  negln-t  "t  iUi  iimrpt'i  Itwl  hnildiBfcn 
«actcd  only  two  cendiriPE  ago  Mf  tpreicl.v  in^nrcd  hy  llir  wnlhrr  !  Thii, 
■ilKi  ftvm  usingncklctrenuvMndnlune,  which,  iinbilnii||ai<ai>Iiii¥, is  drrom 
powd  by  lb(  agency  of  the  lubonic  acKl  in  rain  watrri  while  llir  iiite  of 
gnnllB  ia  not  free  from  (be  wme  ilercchi,  the  frltpu-,  one  of  ilK  ingrnlirnta. 
Mug  uicqnillT  peribhaMe  m>teri*I:  in  farl.lliionlvinrhitona  woiiii'einis 
wnditoiie,  which  ub  i-ap&hln  nf  nnisling  IhHt  iniinuatlng  dehtn>j(T.  The 
laglilatute  buindepd  reiogniw-d  thi-i  cminexiun  of  gr<>lof[y  with  arrhitrrtiiTv, 
bj  lending  Mr.  de  lai  Bnhv  nn  H  laihidOD  Ihruiigh  Ibn  ii((inp-pr<idiii'ing  diK- 
trictaof  England,  lo  ascertain  wliirh  |io»>psitii  Ihn  Wl  liloiiv,  for  the  iimhlruc- 
tion  of  the  new  Houses  of  Patllanipnt.  Ttio  wulptor  is  iilsu  intemlrd  In  the 
qnalitlei  and  durability  of  hianint^rial,  and  many  nr  both  the  mnlirn  and 
ancienl  Btaluen  i>olhited  by  Ihr  imii  stain,  Vhirh  aputs  wmv  vf  the 
flneat  worki.  The  painter  cannot  ili^tn^ard  lliis  Mieui-e  iritii  im|iuiiilv  ;  f'lr 
What  can  be  nion  improper,  than  in  thr  lepmmlallnn  uf  some  hihlnriral  event 
in  tha  iindolatini;  scenery  of  the  Minlh  of  England,  an  tlie  blgnln):  of  Magna 
Charta,  or  the  imprisonment  of  l.'haries  (.,  to  Ktv  il  aci'omiianlrd  witli  thr 
sbatp  pealn  and  slr^gling  rocks  of  the  primal}'  ur  tranfiitiim  strata !  A 
UlBrai7  friend,  a  lady  of  aome  celebrity,  had  cominitled  this  error;  iJie  bail 
dMcribedin  one  of  her  worits  the  lale  of  Slieppey,  with  the  fancifU  attiibutes 
ofcbalhy  cliffa  and  whitened  valtt;  but,  hating  ocrahlon  huhaviiuenlly  lo 
tWi  ll,whatwaiiherRstoni&hnienl  to  seenoneof  the  things  slie  had  represented, 
bnl  only  afaorea  bordered  with  mud  '  Nor,  in  its  general  relatione,  K  gviilogy 
1«H  altracliTe  than  in  its  physical  utility,  for  moKl  Iruly  dnck  it  Kbow  uh  the 
omolpolenca  of  the  Creatur,  and  teaches  ut  lo  find  scrmcni,  in  'tones,  and 
good  In  erery  thing.  To  the  archltecl  the  whole  world  uAers  ihi'  tonteinplutiou 
of  a  kindred  work,  onemlghtr  temple,  reared  br  Natun;  lu  her  great  t'rpalnr  : 
Ita  details  beautiful  as  they  are  regular  i  its  griiiideut  lowering  to  the  nlouda, 
and  its  chambers  replete  with  all  Ihut  can  be  useful  to  the  favoured  people 
who  Inhabit  ili  in  truUi,  a  worthy  monument  of  the  Great  ArchiWI. 

In  giving  a  limited  sketch  of  geology,  it  is  impossible  to  embrace  the 
whole  idence,  and  indeed  lectures  may  more  Iraly  l>e  regarded  us  incentiics 
to  itiidy,  than  as  supplying  the  plaie  of  study  itself.  A  geologist  is  indeed 
eallad  upon  to  narrate,  in  the  narrow  spate  uf  ~uu  hour,  revolutions  of  crnlu- 
riea,aud  Ihe  history  of  a  million  years.  He  is,  in  truth,  likea  traveller  carrieil 
at  railway  spivd  through  a  delightful  country,  and  bus  only  time  lo  euomerale 
Ibe  otijects  which  he  cannot  describe. 

apparent  divergence  serrea  only  to  confirm  Ihc  wonderful  provisions  of  Ibe 
Wbole.  The  dislocations  which  occur  in  sirala,  so  far  from  being  produced 
bjrconfurion  ur  blind  chance,  are  purpos-dy  placed,  like  maguzines,  lo  supply 
na  with  the  riches  of  the  mineral  world ;  and  here  we  have  stored  up  resources 
which  otherwise  wonid  have  been  sunk  far  beneath  our  meuna  uf  warcb.  The 
terms  used  in  geology,  however  difficult  Ibev  mav  appear  in  name,  are  prr- 
focUj  simple  in  their  erplanation  i  an,  when  we  iise  Ihe  term  aHllcliiial  slrnfa. 
we  only  express  that  formation  which  resembles  Ibe  ridj-e  madu  by  the  roof 
ofabonse.  Many  of  Ihcse  lerms  ha\e  no  exist■^nce  in  nature,  but  are 
•mployed,  as  in  olber  seienccs,  to  as»st  tlie  impcrfiwtlon  of  out  mentd  powers ; 
tbni — we  say  primary,  transitive,  secondary  slrata,  as  in  mui^c  wc  use  hart 
to  mark  the  lime,wilhoul  any  reference  to  the  existence  of  such  in  the  execu- 
tion of  the  piece.  Geology,  however,  is  a  siience  in  which,  like  astronomy, wo 
most  doubt  the  evidenco  of  our  senses,  and  perpetnally  expect  rcaullii  for 
which  on  first  impressions  wc  are  unpn.i>ared )  like  ax  in  thai  we  ore  lauglil 
that  the  sun,  apparently  ever  moving,  is  yet  a  slationaiy  |;lobi',  so  here 
we  are  told  that  what  WIS  oniT  land  is  now  sea,  and  that  Ihe  firm  gronnd  on 
which  WD  stand  wan  Boated  over  by  the  monsters  of  Ihe  deep;  thai  tbo  bard 
and  ponderous  rock  was  once  as  sotl  and  yielding  aa  Ihe  ipiicksand  i  and  that 
Ihe  very  stones  before  us  In  former  dai »  willlicd  Ihr  wind  as  tilings  of  life.  TIb- 
inquirer  into  geology  finds  himnelf  like  Aladdin  In  the  cave ;  at  first  the  rivks 
ie«m  to  close  around  him  and  sbut  nut  all  hope,  but  no  sooner  has  he  gained 
Ibe  talisman  of  science,  Ihau  a  fain-  land  of  wonder  breaks  ulnio  his  vii-w. 
To  the  man  of  the  world  no  science  ran  he  mote  praiUcalty  useful,  lu  Ihc 
pUIoaopher  nothing  more  agmeabU',  and  lo  llie  Christian  nothing  mure  satis- 
ikctoTji  for  here  he  finds  Hio  fleeting  exisunco  of  man  cbruniclcd  as  surely 
as  in  holy  writ,  and  here  be  aces  tlie  elcmily  uf  thu  Orcal  Creator,  when  lie 
witnesses  the  succeadvc  Jcslruction  ofruckii  (bat  idmostsccm  to  outvie  Umc, 
and  powers  that  seem  aa  [hey  could  conciuer  it. 

JtfawAiy,  Manh  25ili — K.  J.  Kobinsun,  Esq.,  V.P.,  in  iheciiair. 

Mr.  Bichardaon  g»vc  his  second  lecture  on  Geology,  in  which  he  coti- 
udered  the  rocks  with  reference  lo  liieir  zoological  relntioiis,  and  their  ndapta- 
tion  to  the  necessities  of  moiikind.  Tbc  lecturer  commenced  by  recapiiiilaliiii; 
the  topicaof  his  introductory  discourse,  and  enforcing  the  deflnidon  offoology 
as  «  science  which  requires  the  iavcs(igation  of  every  brancli  of  organic  and 
inorganic  nature,  which  in  the  extern  of  its  disquisiliona  is  occupied  witli 
the  past,  the  preaeni,  and  Ihc  future.  He  again  recalled  its  moral  tendency, 
the  manner  in  which  ii  proves  Ihe  perishability  of  matter,  by  showinf;  tbc 
nicccssivc  decay  of  every  subilancc  on  tlic  surface  of  tlic  eartli,  and  Ihc 
powerful  Ictton  which  il  Icttchca  Uh  of  referring-  cverjthine  to  its  firal  cniise, 
Uld  looking  to  the  great  Crealor  as  alone  immutable,  eleina!,  imperishable. 

Tlie  greater  portion  of  the  eroil  of  the  earlh,  and  the  secondary  and  tertiaiy 
poitioha  in  parlieular,  Mr,  Richardson  showed  not  only  to  be  derived  ftom 
the  dcsCnidion  of  previous  liodics,  but  absolutely  from  living  beings.     Tlieae 

Kinains  are  not  confined  to  the  gigau lie  relics  which  ilrike  every  eye,  but      _ , 

tb^j  are  to  be  trtced  tn  thoie  minute  orgwilutioni  which  tre  icucely  tsi     i^ottcd,  or 


cognizable  even  by  the  microscope.  Ktaa  of  racks,  beyond  etknlHioB  tM 
imagination,  are  formed  by  Ihe  infusorial  intecti  and  the  con]  tifbea,  Hd,H 
if  toibuw  the  vattnessofMs  power,  it  is  by  mram  of  tbcK  tiny  hboatn 
that  Ihc  Almighty  haa  called  into  exiitence  his  noat  nugniScent  wqtki.  The 
pebble  that  we  hold  in  our  hands  may  once  have  lived  in  a  thoiuuMflimlh- 
ing  rorns,  and  seen  the  history  of  centuriea  ;   and,  u  Young  sftiri, — 

"  Inhere  it  Ike  dust  thai  was  net  once  alive  r" 
Tlie  very  rocka  Ibal  now  upheave  their  crests  to  bearen,  once  ciawhd  ia 
earliest  Ibrnis  upon  Ihe  earth,  and  from  iniecl*  which  we  ifaould  crnrfi  intbt 
height  of  our  fancied  power,  a  greater  Being  has  de*olcd  to  fkbricale  hit 
nobler  monuments.  Even  the  primary  rodis  themaelvei  have  not  been 
supposed  lo  be  exempt  from  (ha  alloy  of  animal  renuuna;  siiil  Ihi  iilaimlilM 
of  Ibe  Kev.  Mi.  Reade,  of  Clapham,  have  induced  bim  to  nupcct  tbcb  fn- 
lencc  in  inicaandopal  of  porphyry.  In  micahe  his  peroened,  by  Idania^ 
scope,  annular  or  ringlikc  impression i,  which  be  cannot  hnt  rafbrlo  Ibe  It- 
mains  of  infusotis,  although,  from  tha  constitiilion  of  pri«aiy  nck^ 
crysiali^cd  by  beat  to  their  minuteat  molecules,  tbi>  reault  has  been  ■fltmhrt 
by  many.  To  (he  microtcope,  however,  we  must  look  for  the  ctucidallon  •( 
lliis  subject,  and  even  when  we  are  far  fVom  having  availed  oanalrca  of  Ut 
present  powers,  we  may  look  forward  to  a  period  when  itwillbsTC  illlllMi 
a  greater  perfection,  while  only  recently  ha  powers  have  been  BugtMnM 
.SO  per  cenl. 

In  the  primoiy  rocks  no  well-defined  organic  remains  appear,  and  it  iann 
until  we  came  to  trilobitic  acbisl  that  we  obtain  satitfactory  teatfanony  of  theft 
presence.  This  stone  derives  its  name  from  Ihe  tiilobite,  an  anitMal  of  tie 
crutlaeeouB  Inbe,  moat  nearly  allied  to  the  king-crab,  and  which  is  diieflf 
remarkable  for  the  beautiful  structure  of  its  eye.  This  organ,  which  has  3 
or  100  lenses.  Dr.  Buckland,  in  his  "  Bridgewkter  Trcalbe,"  has  adduced  to 
prove  the  nimilarily  of  constitution  between  the  atmosphere  andoccuof  the 
ancient  world  and  that  which  now  exists,  proving  that  it  ba*  lemaiiwd  ■•- 
altered  in  iti  properties  in  all  the  immensity  of  time.  The  tecoMlKY  fwfcs 
aie  indeed  most  important  in  Ilieir  loological  chaikCleT,  and  bCK  fthAtt 
we  meet  tliose  anomalous  animals,  the  ichtbyoaour,  or  flib-llurd,  and  it*  aUr 
Ihe  plcaiouur.  In  Ihe  oolite,  which  is  must  important  foelU  oanatnMlifa 
uses,  we  find  Ihe  megalotaur.  or  great  lliard,  shells,  tmmonftes  and  olbv  wm- 
tiges  of  its  marine  formalion.  It  is  fVom  this  class  of  rocks  that  we  obtain 
t'reeitone,  Balhstone,  and  Portlandstone.  In  the  Wealden  fatmatiOB  whidi 
succeeds  it  we  find  many  interesting  features.  The  Sussex  marble  is  (brawd 
almost  exclusively  of  snail  shells,  such  U  lived  in  Ihe  great  river  of  wkU 
Ihe  Weald  diatrict  was  once  Ihe  bed.  This  marble  aflbrdi  mne  BOA 
beautiful  columns  to  Chi^ester  Calhedrnl,  and  it  is  the  material  of  whnh  ike 
archbisiiop's  throne  at  Canterbury  ii  formed.  To  Ihe  sameclatt  also  bdaags 
Purbeckttone.  We  now  come  to  the  chalk  which  is  Ihe  bonndaiy  of  A* 
secondary  fotinatiou,  and  is  distinguished  by  the  preseooe  of  the  apiroUnllt^ 
a  microscopic  shell,  allied  lo  the  nautilus  and  the  argonaut,  for  the  discovfy 
of  which  we  are  indebted  to  that  eminent  philosopher  and  amiable  man  Ifae 
Marquis  of  Northampton.  President  of  the  Royat  Society,  who  was  pieaentat 
the  previous  lecture.  In  the  tertiary  strata  we  find  veitigei  of  the  marine  and 
freshwater  animals  which  fbrmeily  inhabited  Ihe  site  of  these  deposits,  and  bo 
district  ia  more  interesting  than  the  London  clay.  Id  this  and  in  the  fmlfa 
water  rocks  of  the  Isle  of  Wiglit  we  find  the  nummulite,  so  called  from  its 
resemblance  to  a  Roman  coin,  and  it  is  of  slone  formed  of  thia  shell  that  lb* 
greol  Pyramid  of  Giieh  is  constructed.  Strabo  noticed  the  appearance  of 
Ibis  shell,  end  he  attributed  it  lu  the  remaina  uf  the  lentila  on  whieh  tbc 
workmen  fed,  and  which  be  supposed,  liaving  been  thrown  on  the  spot,  had 
been  petrified.  This  nunimulitic  rock  is  one  of  the  latest  formations,  and  yet, 
as  if  tostamp  man  a  parvenu  on  the  eanb  of  which  he  boasts  hiruself  master, 
the  earliest  of  hia  works  are  but  nature's  last. 

Having  thus  exhibited  Ihe  manner  in  which  the  zoology  of  a  rock  demon- 
stratea  its  character,  ihe  lecturer  proceeded  lo  illustrate  the  apptieatioD  of 
geology  to  the  practice  of  couslrucliun.  He  truly  observed,  that  lliLs  science, 
by  allowing  the  advantagnt  aud  dcfccls  of  strata,  became  of  the  higbeal  im- 
portance to  tlm  architect  und  the  erigiocer.  It  woukl  be  kbsurd,  he  said,  for 
him,  tu  teach  arcbiteclure  to  architects ;  but,  while  on  this  subjeci,  he  migbl 
pcrliaps  be  permitted  to  make  one  cursury  allusiua  bearing  on  this  sulgeci. 
In  Ihe  14lh  chapter  of  Leviticus,  froin  the  middle  to  the  end  of  the  chapter, 
there  ore  somccurioua  proviaions,  notgenerally  ohterved,  with  regard  lo  the 
leprosy  of  a  bouse,  as  derived  from  defects  in  ita  pocilion  or  conslnirtian.  Oad 
sliowing  tbe  attentiou  which  Ihc  inspired  legislator  devoted  even  to  this  nib- 
Ject.  With  regard  to  the  iufluencc  of  strata  upon  foundationa,  he  auppoonl 
those  pointa  lo  be  well  known  ;  aud  aa  time  did  not  admit  a  longer  detail  he 
must  run  cursorily  over  aome  few  pointa  which  he  should  have  wished  10  hare 
given  at  greater  length.  Rocks,  he  remarked,  are  divided  into  two  gital 
classes  from  Ibeir  origin — tlic  igneous  frotii  fire,  and  the  aqueous  from  water 
or  slate ;  and  the  different  kinds  of  useful  stone  range  from  the  primary  stiUa 
upwards  through  every  gradation — from  primary  limestone  lo  slate,  sand- 
aloiie,  magneaian  limestone,  and  oolite.  The  mainqualiiio  Ibr  agxrod  build- 
ing stone  are  firmness  and  consistency,  and  one  of  Uie  beet  empirical  ralea  by 
which  an  architect  can  Judge  of  the  stone  of  a  district  is  by  observing  its  oldest 
buildiiiga,  which,  if  Reeled  by  tbe  weather,  are  principally  injured  ua  its 
borlh  aud  west  sides.  The  best  way  (o  ensure  the  greatest  degree  ofre^staocein 
a  slone  is  to  place  il  in  the  same  way  as  it  Is  in  the  quarry,  tbol  is,  boritoo- 
tally ;  and  this  is  particularly  neceasary  In  laminated  itnla  and  tboae  of  tbe 
tertiary  formation,  of  which  most  of  the  buildings  In  ftrii  are  oeoatiuelcd. 
Argillaceous  limestong  also,  which  comes  soft  from  the  quarry,  and  baidiaa 
afterwards,  requires  rcat  care  and  ouenllan.  Stone*  of  naeqnil  cobWi 
'elned,  irenot  n  atraog  M  time  «f  UlUlbna  cri«W,  IHI  ■Imdibe 


150 


THE  CIVIL  ENGINEER  AND  ARCHITECPS  JOURNAL. 


[Aran, 


whether  placed  at  the  noaths  of  tho  separate  glens  or  at  more  dUtaut 
points.       IIo     does     net,  however,    propose    the     alternative     that    the 
heaches,  if  not  deponited'hy  lakes,  must  of  necessity  have  hcen  formed  by 
channels  of  the  sea,  heca'.ise  he  deems  it  more  satisfactory  to    prove,  from 
independent  phinomcna,  that  a  sheet  of  watvr,  gradually  subsiding  from  Uie 
height  of  the  u]>pcr  shelves  to  the  present  level  of  the  sea,  occupied  for  long 
periods,  not  only  the  Gl?ns  of  Lochabar,  but  the  greater  number,  if  not  all, 
the  valleys  of  that  part  of  Scotland,  and  Uiat  this  water  must  have  been  that 
of  the  sea.     It  is  argued  by  the  author,  that  the  fluctuating  clement  must 
have  been  the  land,  from  the  ascertained  fact  of  the  land  rising  in  one  part, 
and  at  the  same  time  sinking  in  another ;  and  therefore,  that  this  change  of 
level  in  Scotland,  attested  as  it  is  by  marine  remuns  being  found  at  con- 
siderable heights  both  on  the  eastern  and  western  coasts,  implies  the  elevation 
of  the  land,  and  not  the  subsidence  of  the  surrounding  waters.     The  author 
next  shows  that  in  all  prolonged  upward  movements  of  this  kind,  it  might 
be  predicted,  both  from  the  analogy  of  volcanic  action  and  from  the  occur- 
rence of  lines  of  escarpment,  risting  one  above  the  other  in  curtain  n'gions, 
that,  in  the  action  of  tho   subterranean  impulses,  there  would  bo  intervals  of 
rest.     On  the  hyi>othesis  that  the  land  was  subjected  to  these  conditions,  it 
appears  that   its  surface  would   have  been  modelled  in  a  manner  exactly 
similar,  even  in  its  minute  details,  to  the  existing  structure  of  the  valleys  in 
Lochabar.     Considering  that  he  has  thus  established   his  theory,  the  author 
proceeds  to  remove  tho  objections  which  might  be  urged  against  its  truth, 
derived  from  the  n  on -extension  of  the  shelves,  and  the  absf-nce  of  organic 
remains  at  great  altitudes.     He  then  shows  how   various  details    respecting 
the  structure  of  tho  Glens  of  Lochabar,  such  as   the  extent  of  corrosion  of 
the  solid  rock,  the  rjuantity  of  shingle,  tho  numerous  levels  at  wliicli  water 
must  have  remained,  the  forms  of  tlie  heads  of  thu  valley,  wheiv  the  streams 
divide,  and  especially  their  relation  with  tho  slielves,  and  tlie  succession  of 
terraces  near  tlie  mouth  of  Glen  Spean,  are  all  explicable  on  the  8upposiliou 
that  the  valleys  had  become  occupied  by  arms  of  a  sea  which  had  been 
subject  to  tides,  and  which  had  gradually  subsided  during  the  rising  of  the 
land:  two  conditions  which  could  not  be  fulfilled  in  anv  lake.     From  the 
attentive  consideration  bestow€>d  by  the  author  on  these  several  and  inde- 
pendent steps  of  the  argument,  he  regards  the   truth  of  the  theory  of  the 
marine  origin  of  the  parallel  roads  of  Lochabar— .a  theory   of  which  the 
foundation-stone  may  be  said  to  have  been  laid  by  the  important  geological 
researches  of  Mr.  Lyell,  establishing  the  facts  of  continents  having  slowly 
emerged  from  bcncatli  the  sea — as  being  sufiiciently  demonstrated.     The 
author  states,  in  the  concluding  part  of  his  pai>er,  the  following  as  being  the 
chief  points  which  receive  illustration  from  the  examination  of  the  district 
of  Lochabar  by  Sir  Thomas  Dick  Lauder,  Dr.  M'Culloch,  and  himself.     It 
appears  that  nearly  the  whole  of  the  water. worn  materials  in  the  valleys  of 
this  part  of  Scotland  wero  leA,  as  they  now  exist,  by  the  slowly  retiring  wa- 
ters of  the  sea  ;  and  tho  principal  action  of  the  rivers  since  that  period  has 
been  to  remove  such  deposits;  and,  when  this  had  been  effected,  to  exca>ate 
a  wall -sided  gorge  in  the  solid  rock.     Throughout  this  entire  district,  every 
main,  and  most  of  the  lesser  inequalities  of  surface  are  due,  primarily,  to  the 
elevating  forces,  and,  secondarily,  to  the  modelling  power  of  successive  beach- 
lines.     The  ordinary  alluvial  action  has  been  exceedingly  insignificant,  and 
even  moderately  sized  streams  have  worn  much  less  deeply  into  the  solid 
rock  than  might  have  been  anticipated,  during  tha  vast  period  which  must 
have  elapsed  since  the  sea  was  on  a  level  with  the  upper  shelves :  even  the 
steep  slopes  of  turf  over  large  spaces,  and  the  bare  surface  of  ct^rtain  rocks, 
having  been  perfectly  preserved  during  the  same  lapse  of  time.     The  ele- 
vation of  this  part  of  Scotland,  to  the  amount  of  at  least  1,276  feet,  was  ex- 
tremely gradual,  and  was  interrupted  by  long    intervals  of  rest.      It  took 
place  either  during  the  so-called  **  erratic  block  period,"  or  after^anls;  and 
it  is  probable  that  the  erratic  blocks  wero  transported  during  the  (juiet  for- 
mation  of  the  shelves.     One  of  these  was  found  at  an  altitude  of  2,200  feet 
above  the  present  level  of  the  sea.     The  most  extraordinary  fact  is,  that  a 
large  tract  of  country  was  elevated  to  a  great  height,  so  equably,  that  the 
ancient  beach-lines  retain  the  same  curvature,  or  nearly  so,  which  they  hud 
when  forming  the  margin  of  the  convex  surface  of  the  ancient  waters. '  The 
inferences  drawn  by  the  author  from  these  facte,  and  which  h('  cnrniborates 
by  other  evidence,  are,  that  a  large  area  must  have   been  uplifli  d,  and  that 
its  rise  was  effected  by  a  slight  change  in  the  convex  form  of  the  fluid  matter 
on  which  the  crust  of  the  earth  rests:  and  therefore  that  the  fluiditv  of  the 
former  is  sufficiently  perfect  to  allow  of  the  atoms  moving  in  obedience  to 
the  law  of  gravitation,  and  consequently  of  the  oi)eration  of  that  law  modi- 
fletl  by  tho  centrifugal  force:  and  losth-,  that  even  the  disturbing  forces  do 
not  tend  to  give  to  the  eartli  a  figure  widely  different  from  that  of  a  spheroid 
in  equilibrium. 

Murch  7.— The  Marquis  of  Northamptok,  President,  in  the  chair. 

George  Gulliver,  Esq.,  and  George  Godwin,  junior,  Es«i.,  werc  elected 
Fellows. 

The  following  papers  were  read : — 
1,  Rcsearchesi  in  Physical  Gevlogtf,  Hi inl  Series, «  Oh  the  Phcnomam  of  Fte- 

^''ton  and  Nutation,  assuming  Uie  interior  of  the  earth  to  be  a  heterogemous 

fluid,  byW.HopKiNs,  Esq.  M.A. 

Having,  in  his  last  memoir,  completed  the  investigation  of  the  amount 
of  precession  and  nutation,  on  the  hypothesis  of  the  earth's  conaisangofa 
homogeneous  fluid  mass  contained  in  a  homogeneons  solid  shell,  the 
author  hero  extends  the  inquiry  to  the  case  in  which  both  the  in- 
terior  fluid  and  external  shell  arc  considered  as  heterogeneous.  After 
giving  the  details  of  his  analytical  investigation,  he  remarks  that  he 
tfon^mencea  tbe  ixKiuiiy  is  |b«  t^zpectnUon   tUt   the  wlutfon  of  ttus 
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problem  would  lead  to  results  different  from  thow  pravkmilj  obCateadt  oa 
the  hypothesis  of  the  earth's  entire  loUdity.  This  ezpectalloii  vas  touidcd 
on  the  great  difference  existing  between  the  direct  aclkm  of  a  fime  oa  a  iolll» 
and  that  on  a  fluid  mass,  in  its  tendency  to  produce  a  ratatetj  notioD  ;  ftr, 
in  fact,  the  disturbing  forces  of  the  son  and  moon  do  nut  land  to  piodnes 
directly  any  motion  in  the  interior  fluid,  in  which  the  rotatofj  motion  candag 
precession  and  nutation  is  produced  indirectly  bj  the  cnsct  of  Iho  mum 
forces  on  tlie  position  of  the  solid  ihelL  A  modification  la  Ihas  prodnoed  In 
the  effects  of  the  centrifugal  force,  which  exactly  compenaatea  for  Iha  want 
of  any  direct  effect  from  the  action  of  the  disturbing  foroea;  a  compoBaallon 
which  the  author  considers  as  scarcely  less  carious  than  many  others  already 
recognized  in  the  solar  system,  and  by  which,  amidst  many  conffidfaig 
causes,  its  harmony  and  jMrmanence  are  to  teantifhlly  and  vosidariidly 
preserved.  The  solution  of  the  problem  obtained  by  the  anthcff  destroys  As 
force  of  an  argument,  which  might  have  been  urged  against  the  hypotheata 
of  central  fluidity,  founded  on  the  presumed  improbability  of  onr  bebig  aMs 
to  account  for  the  phenomena  of  precession  and  natation  on  tUa  hypotiieais,ai 
satisfactorily  as  on  Uiat  of  internal  solidity.  The  otgect,  howevery  of  phyiieal 
researches  of  this  kind,  is  not  merely  to  determine  the  actual  state  of  the  glohe^ 
but  also  to  trace  ite  past  history,  through  that  succesdon  of  ages  in  which  the 
matter  composing  it  has  probably  passed  gradually  through  all  the  stages  hi- 
twecu  a  simple  elementary  state'to  that  in  which  it  has  hecome  ailaplod  to  flhs 
habitation  of  man.  In  tiiis  point  of  view  the  author  concetves  the  praUam 
he  proi>oses  is  not  without  value,  as  demonstrating  an  important  Ihct  in  the 
history  of  the  earth,  presuming  ite  solidification  to  have  begun  at  the  sqiCmo 
— namely,  the  permanence  of  the  inclination  of  ite  axis  of  rotation,  fnm  the 
epoch  of  the  first  formation  of  an  exterior  crust.  This  permanence  baa  fiv- 
quently  been  insisted  on,  and  is  highly  important  as  connected  with  ite 
si>eculations  of  the  author  on  the  causes  of  that  change  of  temperature  wirich 
has  probably  taken  place  in  the  higher  latitudes;  aU  previous  piools  of  tUs 
fact  having  rested  on  the  assumption  of  the  earth's  entire  soUdity,  an  «• 
sumption  which,  whatever  may  be  the  actual  state  of  our  planet,  can  nercr 
be  admitted  as  applicable  to  it  at  all  past  epochs  of  time,  at  wlriefa  it  may 
have  been  the  habitation  of  animate  beings.  The  author  condndea  by  sxp 
pressing  a  hope  that  he  may  be  enabled  to  prosecute  the  inquiry  atiU  Aulhfr, 
and  to  bring  before  tlie  Royal  Society,  at  a  fhture  time,  the  matnnd  rasaUi 
of  his  si>eculations. 

2.   *  Ch\  the  Male  Organs  of  somt  of  the    CmrtilaginoMi  Fiito,'  by  Joea 

Davt,  M.D. 

In  this  paper,  which  is  wholly  occupied  with  anatomical  details^  the  anibor 
refers  to  his  paper  on  the  tor])edo,  which  was  published  in  the  Fldlosopbieal 
Transactions  for  1834^  and  also  to  MuUer's  work,  <  De  Olandnlaram  Seom- 
nentium  Structura  I'enitiori,'  whose  descriptions  and  views  are  not  in  v- 
cordance  with  those  given  in  that  paper.  In  the  present  memoir  lie  addaess 
evidence  of  tho  accuracy  of  his  former  statements^  and  oStn  some  con- 
jectures  respecting  the  functions  of  several  organs  found  in  carlilagjtaioBs 
fishes,  but  does  not  pretend  to  attach  undue  importance  to  his  specnlaiians. 
Afarch  1 1 — J.  W.  Lubbock,  Esq.,  V.P.  and  Trees.,  in  the  chair. 

G.  W.   Featherstonhaugh,   Esq.  was  re-elected ;    and  Clement  Tudwaj 
Swanston,  Esq.  was  elected  a  Fellow. 

The  following  papers  were  read : — 
I.  *  j4n  Ea-peri9nenial  Inquiry  into  the  Formaiitm  of  AlkaUne  and  EmHkf 

Bodies,  with  r«:f.rence  to  their  Presence  in  PlanU,  the  imfiuenee  ^f  CMsak 

Add  in  their  Generation,  and  the  equilibrium  of  this  Gas'in  the  Atrntoiphert ; 

by  Robert  Rigg,  Esq.    Communicated  by  the  Rev.  J.  B.  Reade. 

Tho  object  of  the  author  in  the  present  memoir  is  to  show,  that  the  soKl 
materials  which  compose  the  residual  matter  in  the  analysis  of  Tegetahle  sab- 
stances,  and  which  consist  of  alkaline  and  earthy  bodies,  are  actually  formed 
during  the  process  of  fermentation :  whether  that  process  he  excited  arti- 
ficially by  the  addition  of  a  small  quantity  of  yeast  to  fermentable  miztuivs, 
or  take  place  naturally  in  the  course  of  vegetation,  or  of  spontaneous  de- 
composition.  His  experiments  also  tend  to  show,  that  this  formation  uf 
alkaline  and  earthy  bodios  is  always  preceded  by  the  absorption  of  carbonic 
acid,  whether  that  acid  be  naturally  formeil,  or  artificially  supplied.  He 
finds,  al4o,  that  diff«?ixnt  kinds  of*  garden  mould,  some  being  calcamrns, 
others  siliceous,  and  others  aluminous,  exposed  in  retorte  to  atmospheres 
consisting  of  a  mixture  of  carbonic  acid  gas  and  common  air,  absorbed  huge 
quantities  of  the  former,  combining  with  it  in  snch  a  manner  as  not  to  aflonl 
any  traces  of  this  carbonic  acid  being  disengaged  by  the  action  of  other  acids. 
He  considers  the  result  of  this  combination  to  be  the  formation  of  an  alka- 
line body,  and  also  of  a  colouring  matter.  This  combination  takes  {dace 
to  a  greater  extent  during  tlio  night  than  during  the  day ;  and  in  geneni, 
the  absorption  of  carbonic  acid  by  the  soil  is  greatest  in  proportion  as  it  is 
more  abundantly  produced  by  the  processes  of  vegetation ;  and  convendr, 
that  it  is  least  at  tho  time  when  plants  decompose  this  gas,  appropriating  its 
basis  to  the  purposes  of  their  own  system.  Hence,  he  conceives,  tliat  Cliere 
is  established  in  nature,  a  remarkable  comitensating  provision,  which  regu- 
lates  tlie  (juantity  of  carbonic  acid  in  the  atmosphere,  and  renders  its  pro- 
portion constant 
2,  *  iVo/f  on  the  Art  of  Photography,  or  the  Applieation  of  the  Chemieailtmfs 

of  Light  to  the  Purposes  of  Pictorial  RepretentaUon;  by  Sir  Johh  F.  W. 

Herschel,  Bart. 

The  author  states,  that  his  attention  was  fint  called  to  the  snlQeet  of  M. 
Daguerre's  concealed  photographic  pmoesses,  by  a  note  from  Ci^  Beaafiwt, 
dated  the  32nd  of  January  last,  at  which  time  he  was  ignorant  that  it  had 
been  considered  by  Mr.  Talbot,  or  by  any  one  in  this  country.  Aa  a 
enigma  to  be  solred,  a  variety  of  processes  at  once  preaanisd  flmudvas, 
ofwliicb  the  most  pnmifliim  m«  tbo  folUnriP(;  i«-IM|  the  imiIM  it- 


152 


THE  CIVIL  ENGINEER  AND  ARCHITECT'S  JOURNAL. 


[Ayatp 


Siring  it  inlo  iron  and  steel.     He  said  that  the  ore  u^cd.  was  the  magnetic 
oxide  of  iron  <:ombined  with  quartz,  in  the  proportion  of  ftfty-two  uf  oxide 
to  forty-eight  of  quartz  ;  that  it  occurs  in  the  du^trici  of  Salcin,  the  prin- 
cipal seat  of  the  nmnnfactwre,  in  the  form  of  l«)w  hillH ;  and  that  the  quan- 
tity exposed  above  the  siu-faro  of  tlie  rountry  is  so  jrreat  that  il  wa«  not 
likely  that  imderprt»und  operatic >ns  would  ever  hr  requintd.     It  is  pn.*pared 
by  stamping,  and  then  sepamtinp  the  quartz  by  wa-sliinp  or   winnowinp. 
TTie  furnace  is  built  of  clay  al«»ne,  from  three  to  five  fret  high,  and  prnr 
shaped  :  thr  bellows  is  formed  of  two  p^at-skins,  vriih  a  bamboo  noziW, 
ending  in  a  clay  pii»c.     The  fuul  is  chanoal.  upon  wliirh  thr  ore  is  laitl, 
without  flux  ;  the  bellow's  are  plied  for  four  hours,  wlu^n  the  on*  will  bo 
found  to  be  reduced  :  it  is  taken  out,  and  when  yet  red  hoi,  cut   through 
with  a  hatchet,  and  sold  to  the  blarksmiths,  who  forge  it  into  bars,   and 
convert  it  into  steel.     It  ir*  forged  by  repeated   heating   and   hammering, 
until  it  forms  an  apparently  unpromising  bar  of  iron,  from  which  an  English 
manufacturer  of  steel  would  turn  with  e<jntempt,   but  which  the    Hindu 
converts  into  cast  steel  of  the  very  best  quality.     To  efl'cct  this  he  cuts  it 
into  small  pieees,  of  which  he  puts  a  poiuid,  more  or  lev>.  into  a  ertuible. 
with  dried  wood   of  the    Cassin  nuncuhita,   and   a  f«-w   green    leaves   of 
Asclepias  giffuntiO.     The  air  is  llien  excluded  by  a  ri»\er  of  tempered  rlay 
nunmed  down  close  into  the  crucible.     When  dry,  about   twenty  crueibli-s 
are  built  up  in  a  small  funiace,  cohered  with  charcoal,  and  heated  tor  two 
hours  and  a  half,  when  the  process  is  (:(»mplete.     Mr.  Heath  <tbservctl.  that 
the  quality  of  the  steel  wjus  excellent;  but  that   the  procrss  of  smi'lting 
was  so  imperfect,  that  of  seventy-two  per  cent.,  of  which  the  oxide  is  c(»ni- 
posed,  only  fifteen  per  cent,  of  iron  was  obtained   by   the  native*.     The 
fecovery  of  steel  by  the  Hmdus  appeared  one  of  the  most  astonishing  facts 
in  the  history  of  the  arts;   it  s<"cmed  too  recondite  to  be  the  ellect  of 
rfaance,  and  yet  could  only  be  explained  by  the  lights  of  modem  chemistry. 
In  Europe  the  case  was  otherwise.     In  the  early  times,  repeated  lummering 
after  refining,  appears  to  ha^e  been  the  only  process  ;  and  cementation  by 
charcoal  was  not  adopted  until  chemical  investigation  had  shoMTi  tluit  steel 
was  a  compound  of  iron  and  carbon.     Two  patents  hjid  been  taken  out 
within  the  present   centur>' ;  oue  for  making  steel  by  the  application  of 
"  any  substance  containing  the  carbonaceous  principle;''  and  another,  by 
exposing  the  iron  to  the  action  of  carburet  led  hydrogen  gas  at  high  tempe- 
ratures; and  it  appears  that  the  Indian  proce«?s  combined  the  principle  of 
both  these  methods.     The  antiquity  of  the  Indian  mode  was  proved  by  the 
present  of  thirty  pounds  weight  of  steel,  made  by  Poms,  to  Alexander  the 
Great ;  and  the'ignorimce  of  the  Western  world  was  shown  as  well  by  thu* 
as  bv  the  fact  that  the  arms  of  the  warriors  of  ancient  Kurope  were  com- 
posed of  alloys  of  copper  and  tin.      The   tools   by    whi<h   the  Egyptian 
obelisk  and  temples  of  porphyry  and  syenite  were  cut,  were  undoubtedly 
made  of  Indian  steel.     Mr.  Heath  cuucluded  with  observing,  that  he  <lid 
uot  think  the  Hindu  process  inJluenc<'d  the  quality  of  the  steel ;  but   it 
enabled  the  manufacturer  to  accomplish  with  verj-  imi)erfect   nu'ans  that 
which  it  would  be  hopeless  for  him  to  attempt  by  European  proccfrses. 


SIR  CHARLES  LEMON'S  MINING  SCHOOL  IN  CORNWALL. 

It  is  hardly  necessary  to  repeal  the  observation  that  the  proposed  course  of 
fautnicuon  is  not  undertaken  with  the  view  of  teaching  Mining,  for  that  ran 
only  be  acquired  in  the  mine  itself,  and  the  best  opportunities  are  alreadv 
afl'orded  in  various  and  extensive  works  throughout  the  coiuity.  But  with 
respect  to  those  arts  and  sciences,  which,  from  their  dose  connexion  with 
wining,  an'  most  valuable  to  a  Cornishman,  equal  fucililies  do  not  abound, 
nor  ant  they  generally  within  the  reach  of  that  large  class  of  miniiu;  agonty, 
engmeers,  and  others,  who  would  be  chiefly  benefited  by  them.  It  is  pro- 
posed exi>erimentHlly  to  sup]dy  this  deficiency ;  and  to  afford  facilities  for 
attaining  useful  scientific  and  practical  knowb*dge  in  the  midst  of  the  Coniish 
mining  district,  on  the  foUoiiing  plan  : — 

The  iiriucipal  course  will  commence  curly  in  .1  uly,  and  will  comprise  sepa- 
rate series  of  lectures  and  examination  k  in  Mallieuiatics,  Mechanics,  Metal- 
Inrgio  Chemistry,  and  Mineralogy — ii  delailcil  pnigrauinie  of  this  course  will 
be  Bubmitleil  to  the  puMic  in  du'.'  time.  At  pn-sent  il  i-*  only  necessary  to 
point  out  by  what  stc]>s  the  student  may  pn'pare  himself  to  enter  on  these 
studies  with  th(r  best  efi'i.ct. 

I'robably  two  classes  will  be  formed,  according  to  the  attainments  of  the 
pupils.  But,  as  the  ]irofes.sors  conducting  this  course  can  remain  in  the 
c(mnty  only  a  few  months,  it  is  of  the  greatest  importance  that,  as  far  as 
possible,  the  students  should  be  pre[)anHl  at  cmce,  to  take  their  phu'^>s  in  the 
higher  class. 

The  subjects  taught  will  comprise  Algebra  ;  the  elements  of  Grvmelrg, 
which  forms  the  only  ba.sis  on  which  an  accurate  knowledgi^  of  ]>lanning  luid 
drawing  sections  of  minims  or  machinery  can  1h>  obtained,  and  which  is  indis- 
]H!nsabl«  in  the  execution  of  many  most  important  works  connected  with 
mining. 

2%c  KlemrnU  of  Land  and  Mine  Snrurging  will  be  studietl  with  refen-nce 
to  general  iirinciples ;  and  t!.>  ^1udent8  will  also  be  n?quircd  to  assist  in  actual 
sur^-eys,  and  will  be  iuatrucU'd  in  the  constmctiou  of  Geological  pUitts  and 
eections. 


purpose  of  considering  the  propriety  of  fonning  a  ipciety  ior  promotiag  and 
advancing  tha  s(*ientific  improvement  of  railways  throughout  the  kingdon, 
and  for  protecting  generally  the  intoresta  of  railway  proprietors. 

■Mr.  George  Carr  Glyn,  the  chairman  of  the  London  and  Brighton  and 
North  Midland  Railway  Companies,  was  called  to  the  chair,  and  opened 
the  proceedings  by  adverting  to  the  great  and  manifest  importance  of  the 
proiKjsed  society,  as  afordiug  a  means  of  bringing  the  united  experience 
and  influence  of  the  principal  persons  ccwnected  with  caiiwaya  to  bear 
upon  all  questions  which  may  arise  respecting  them. 

The  honourable  chairman  further  alluded  to  the  very  great  igntwanoe 
which  <.*xists  among  many,  even  at  this  day,  on  the  subject  of  rail- 
ways, and  the  const. >quent  pngudiccs,  which  prevail  against  than,  and 
pointed  out  the  great  advisiibility  of  having  some  regularly  organixed  w> 
social  ion  which  would  be  looked  up  to  as  an  authority  on  all  subjects  ia 
which  their  interests  were  involved. 

The  meeting  was  subsequently  addressed  by  several  other  gwitlwin 
present,  who  all  concurred  in  the  imi>urtance  of  the  propoaed  aaaociation* 
and  dwell  on  (he  advisability  of  forming,  at  its  outset,  a  collection  of  may^ 
reports,  models,  and  other  scientific  and  statistical  details  relating  toml- 
ways,  which  ahould  be  accessible  to  the  several  members  of  the  society, 
and  wliich  would  in  time  become  a  most  valuable  and  interesting  mnsewa 
of  reference  on  matters  coimei'ted  with  railways. 

Some  (liscus.>iion  UH)k  place  as  to  thu  amount  of  the  subscriptions,  sol 
the  name  to  be  given  to  the  proposed  association,  viz.  whether  it  shonUbe 
called  the  **  Railway  St»riety."'  or  the  *'  Railway  Institute,"  but  eventually 
this,  with  all  other  matters  of  detail,  was  left  to  a  committee  of  mauagemcot 
fi^nned  of  .si>me  of  the  directors  of  the  principal  railway  compsnifi 
present,  who  were  empowered  to  add  to  their  number,  if  they  ahonU 
see  fit. 

Resolutions,  embodying  the  substance  of  the  foregoing  remarks,  tnn 
unanimously  paired,  and  ihe  several  iiersons  present,  having  enroUed 
their  names  as  the  lurst  members  of  the  society,  the  meeting  separated. 


RAILWAY  SOCIETY. 

A  private  meeting,  very  numerously  attended  by  the  deputations  from 
moat  of  the  leading  Railway  Companies,  was  held  on  Satuxday  last,  at  the 

ufauiUo  of  Umoh  fiuiiw  mi  Y«iiAblii^  in  fMttMngftWiict»  Hn  flw 


MEETINGS  OF  SCIENTIFIC  SOCIETIES  FOR  APRIL. 

Royal  Society,  Thursday,  half-past  eight,  m  p.,  Uth,  I8th,  and  25th. 

Society  of  Antiquaries,  Thursday,  eight,  i*.  m.,  11th,  18th,  and  23th. 

Institution  of  Civil  Engineei"s,  25,  Great  George-street,  SVcit,  Tuesday! 
eii;lit.  F.  M.,  2.Sth,  and  3<Kh. 

It  oval  Inatitute  of  Briti;»h  Architects,  16,  Grosvcuor-strcet,  Monday,  eight, 
r.  M..'Sth,  and  22th. 

Arcliitectural  Society,  Tuesday,  eight,  v.  m.,  Olh. 

Sociriy  of  Arts,  every  Wednesday,  half-paat  seven,  r.  M.,  Olh. 
Ditto,  Illustration,  Tuesday,  eight,  r.  M.,  lith. 

Geologif.al,  Wednesday,  half-past  eight,  p.  m.,  4th  and  25th. 

It  oval  (Geographical,  Monday,  nine,  r.  m.  8lh,  and  2yth. 

Gruphic,  Wednesday,  eight,  r.  m.,  25th. 


Xt'ir  fjnromot in:  Engine. — We  have  rcccivtHl  a  letter  from  a  frieud  in  AaMics 
railing  uiir  atlention  tu  a  ni^w  Krcomutive  uiigiuu  nilniliiTi  il  tii  iinrniil  in  inrliaii, 
plane,  a  iiiudel  of  which  he  lias  >c\iu.  The  following  is  a  brief  account  of  it,  w  livu 
the  iiivriitor  nill  at  present  allow  it  tu  be  lutulo  public  ;  iut  it  a|ipettr»  he  had  nocpnr 
ciinNl  a  ]iatmt  for  it.  It  is  dtnicribetl  an  a  luconioiivc  engine  of  right  a*  tta.  torn 
wei||fhl,  cyliiHler  12  by  In  inches,  of  the  ordinary  construction.  In  ascendiag  or 
dcMTcnding  incliiii'd  |»]]iiies,  the  dn\iug  wheels  are  raised  from  the  ordinary  mck, nd 
the  l(KM>iiiotive  in  partly  Mintaineil  on  stun]]  wht^N  (well  repnnteuted  by  the  otdinsry 
hubs  ufu  carriuKi')  <>"  raided  rails  each  side  of  the  track  two  feet  high.  Tlie  invrution 
cuuMhts  ill  u  mode  of  gaining  adhesion,  which  enu  be  increased  to  any  extent  vitk 
vt-ry  little  iiicreasic  of  friction      The  iMiwcr  lM>iug  traiisfern^  Droiu  the  Uii|;e  driving 

city  will  of  ciHiriMi  (in  ascttuding)  depeud  npen  dw 


Kpen 
We  ealcn. 


wheels  tu  small  un«-s.  tho  vi*1(H.*i 

ste<^pness  of  the  ascent,  which  will  regulate  the  size  of  the  small  wheels, 
late,  according  to  Paudtotir,  tn  ascend  a  jdane  of  2(K)  iect  rise  in  the  mile,  at  the  rate 
of  four  miles  the  hour,  with  100  tons  bunion.  Tlie  aitparatus  to  gain  the  adliewm 
cannot  add  iViO  dollars  to  the  cost  of  the  ItH'onuitive  :  it  is  never  iu  nelion  except 
\\1iiMi  o\rrccimin<;  inclined  planes ;  will  last  longer  Uian  the  lovomotivr,  is  wiiipl», 
eaKily  managed,  and  not  at  all  liable  to  get  out  of  onler.  The  ex|ieiisc  of  tlie  rabed 
rails  will  dc)»end  upon  the  nialerials  ii!mmI  iu  their  construction,  winch  uiay  be  of  weed 
or  iron.  Two  hundred  fuel  in  the  mile  is  the  uioxiuiuni  of  ascent  recommeiidod  i 
but  by  reducing  the  velocity  and  loud,  •li>0  or  more  may  be  overcome.  TlMsp|«ralv 
is  wiliiin  the  locomotive,  which,  with  the  raiited  raiU,  constiiiito  all  that  is  uecesHiT 
to  overcome  the  a^ceuL  Hiero  will  bo  no  time  lost  in  commencing  tlw  aseeut^ 
Hcolgmafi. 

Jilatting  by  the  aid  of  Galvanism. — An  oxi)erimeut  was  made  with  complete  mcri 
with  one  of  Daniel's  galvanic  batteries,  under  thu  siipt>rintendcnce  of  Colonel  I^mIcj, 
of  thu  lioyal  Engineers,  at  half-pust  two  o'clock  fa^t  Satiurday,  off  the  gaA-wbsrf, 
Chatham.  8dlbs.  of  powder  were  explmled  in  abuut  10  fathoms  of  watber,  the  leoglh 
of  the  wire  conveying  the  electric  fluid  being  MH)  feet ;  il  caused  a  most  tremendou 
explosion.  Tliree  smaller  ouev  were  afterwards  trieil,  but  only  (»ne  succeeded.  Thm 
was  a  numerous  a^iseuiblagc  of  spectators.  The  Royal  George,  at  PortHBonUi,  we 
lUKleTHtand,  in  to  be  blown  up  in  a  siimlar  manner,  and  this  experiment  was  pnpnimloiy 
to  the  attempt — MtwUtvw  Journal. 

Iron  Iloutts. — The  efHciency  of  iron  to  the  aiipUcation  of  steampveMsk  has  brsn  m 
successfully  introduced,  that  we  notice  an  elq^aut  plan  of  a  sea-coast  eoMags  of  teA 
description  hung  up  in  tlie  Tontine  Cotbc-rocan,  which  seems  so  admimbly  ■dapisi 
that  we  have  no  doubt  they  will  soon  bo  in  very  general  use.  The  (Ian  nfand  to 
seems  to  luve  tAx  rooms,  kitclien,  and  laundry,  and  other  conveniences,  for  the  aBsIl 
sum  of  2^0/.,  or  if  a  double  house  of  finirteeii  roomsi,  (HX^/.  This  is  not  half  Iba  prise 
of  a  comium  house  with  similar  accommodation,  and  can  be  rea^f  la  poaMss  In  two 

mouths,    llieirontnideor  dibneighhouihoodshoiildMChNtdlhmmi'bl  wvaf 
intrmhiiipw  thM     fi  fnariin  Pftmninr 


THE  CIVIL  ENGINEER  AND  ARCHITECTS  JOURNAL. 


IM 
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»  of  ConmsD*.— Liiit  omtitions  for  Prirste  BiUo,  and  progmt  Ibenio. 
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Asbent. 


March  7. — CaMnnia  Canal, — Select  committee  appcnnted  **  with  a  Tiew  to 
coiuid«r  and  report  to  tin  House,  what  stqn  it  it  adTisaUe  to  take  with 
reipect  to  the  present  state  of  the  CaledoniaD  Canal." 

March  1.— /mA  Raiftratfs,-^Mod<m  made,  and  question  proposed,  '*  Hiat 
her  Majesty  be  enabled  to  authoritie  Exchequer  Bills  to  an  anoimt  not 
eeceedinff  %K>iH)yOOOl.,  to  be  made  out  by  direction  of  the  Lords  Commis- 
sionen  of  the  Troasury,  and  to  be  by  them  advanced  for  the  eonstmction  of 
a  railway  or  railways  in  Ireland,  the  sum  so  advanced  being  secured,  and  the 
interest  and  sinkinj^  fund  to  be  becured  on  the  profits  of  the  works,  the 
deficiency,  if  any,  being  provided  for  by  an  assessment,  on  the  several 
districts  through  which  suca  railwsy  or  railways  may  be  carried,  or  what 
may  be  benefitted  thereby." — Qncstion  put.  Ayes  144,  Noes  100. 


LAW   PKOCEEDINGS. 


PAVING  ACT. 

MARLBORorGH-STRELT.— A  matter  of  some  importance  to  ptvihg  boards 
and  proprietors  of  land  was  argued  on  Saturday,  2d  ult.,  before  Mr.  Conant 
and  Mr.  Dyer,  the  sitting  magistrates. 

Lady  Mont  fort,  the  lessee  of  a  mansion  in  Park-lane,  appeared  by  counsel 
(Mr.  Clarkson)  to  answer  an  information  laid  under  ^lr.  A.  Taylor's  act, 
by  the  trustees  of  the  parish  of  St.  George,  Hanover-square,  for  an  alleged 
violation  of  the  act,  in  breaking  up  the  pavement  to  the  length  of  ei^t 
inches,  whereby^er  ladyship  had  incurred  a  penalty  not  exceeding  10^. 

Mr.  Clarkson  said  the  question  between  the  parties  was  one  of  ^at  public 
importance.  Lady  Montfort,  in  order  to  hare  a  magisterial  decision  on  tho 
point  at  issue,  had  caused  to  be  taken  up  a  portion  of  the  pavement  before 
the  house  to  which  she  laid  claim  as  private  property,  una  as  belonging  to 
the  site  of  the  house  leased  to  her. 

Mr.  Bodkin,  on  the  part  of  the  trustees,  said  that  in  1831,  Lady  Montfort 
rebuilt  the  hou;yo,  and  at  that  time  aha  applied  to  the  paving  board  to  open 
a  grating  before  it,  but  she  ^^iis  refused.  Since  the  refusal,  in  order  to 
raise  the  present  question,  she  had  broken  the  ground,  and  the  trustees  in 
consequence  had  adopted  the  present  profcedinps. 

Mr.  Clarkson  said  it  was  true  that  Lady  Montfort  had  applied  to  the 
pavemcut  board  for  permission  to  open  a  grating,  and  had  been  refused. 
But  her  application  was  for  18  inches,  an  extent  of  ground  which  he  admit- 
ted Lady  Montfort  could  not  claim.  Lady  Montfort,  in  the  present 
inntanro.  had  broken  the  puvement  to  the  extent  of  eight  inches,  which  she 
was  prepared  to  prove  by  her  lease  was  part  of  the  ground  belonging  to  the 
house. 

The  lease  was  then  produced,  by  which  it  appeared  that  the  extent  of 
the  ground  in  feet  and  inches  was  specified.  The  present  mansion  occupied 
the  entire  space,  with  the  exception  of  eight  iucncs,  which  the  parish  au- 
thorities some  time  back  had  paved  over. 

Mr.  Bodkin  said  the  parish  proved  their  right  by  paving  the  ground 
in  1831. 

Mr.  Couant  asked  who  was  the  freeholder  of  the  proimd  ? 

Mr.  Clarkson  said  the  freehold  was  vested  in  the  Dean  and  Chapter  of 
Westmuister.  It  was  tnie  the  pari.>h  Jiad  puved  over  the  eight  inches  now 
claimed  since  1831,  but  that  act  did  not  vest  the  proprietorship  of  the  soil 
ill  the  parish.  What  answer  would  it  be  to  the  txeeholders,  because  the 
leaseholder  had  not  chosen  to  take  in  the  eight  mches  when  rebuilding 
the  house,  that  the  parish  had  puxed  the  place  and  Uikoii  the  soil  ?  Though 
the  pahsh  had  puved  the  ground,  the  frrcholder,  he  contended,  could  restmio 
it  when  he  plea.scd. 

Mr.  Bodkin  said,  il'  it  A\crc  competent  for  a  perbon  t»  gi.>  back  to  old 
documents  to  prove  that  at  one  time  a  portion  of  gnumd  belonged  to  him, 
what,  for  iubtunce,  was  to  hinder  Lord  Grosveniu'  fnun  resorting  to  the 
.same  course  with  respect  to  his  property,  and  to  say  to  \\iv  pari^h,  "  I  had 
tiiis  ground,  and  1  will  bn^ak  up  the  pavement  and  carr\'  out  u  pi>rtico  in 
assertion  of  my  rigliLsi*" 

Mr.  Conaiit  said,  as  lonl  Groriveiior  hail  been  referred  to  in  the  way  of 
illustration,  he  would  carr}-  the  argument  further.  Suppose  the  parish 
chose  to  jtavc  before  his  lordship's  lioiLse,  they  luif^hl  then  tM't  up  a  claim 
to  the  ground.  This  appeared  somcwluit  of  the  nature  of  Lady  Montfort's 
case. 

Mr.  Bodkin  said,  the  quest  ion  was  very  important,  and  the  i>arlics  Avero 
anxious  to  have  the  matter  reviewed  in  a  soicuui  way  by  an  appeal  to  the 
superior  courts. 

Mr,  Conunt  Siiid,  he  thought  the  trustei't;  were  boiuid  to  show  on  what 
grounds  they  paved  the  portion  of  laud  in  dispute. 

Mr.  Cimningham,  the  late  surveyor,  was  called,  but  he  could  state 
nothing  more  than  that  he  had  puved  flush  up  to  Lady  Montforl*b  house, 
in  compliance  with  the  ordei's  of  the  paving  board.  Ho  could  not  say 
whether  the  eight  inches  now  claimed  did  not  form  part  of  the  ground 
claimed  by  the  freeholder. 

Mr.  Coiiant  said,  the  matter  for  the  court  to  decide  was  not  whether  thu 
ground  was  public  or  private  pro])erty;  the  question  M'as  as  to  the  juris- 
diction of  the  act  of  Parliament,  and  whether  the  present  proceeding  was 
such  an  encroachment  as  subjected  the  party  adjoining  it  to  a  penally.  It 
would  have  been  very  material  had  the  siin-eyor  been  able  to  show  the 
nonnd  on  which  the  trustees  had  ordered  him  to  pave  the  place,  or  that 
ibis  ei^t  inches  in  question  did  not  form  a  portion  of  the  private  xreehold  \  \^>&». 
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[Ai^n^ 


's  tu  be  carrietl  Ui  einbaukiimit;  auU  SJtV^^  yariU  of  tliU  qiiuitily  are  to  beearriec/ 
in  uiit>  ilim'tinii!  AIkmiI  St^OOOyonU  hav^  been  alrea<)v  uxcavatetl.  Th«  I'outractor  u 
procevUinK  aciivrly  ami  jiiiliri4m«ly:  on  tlie  18th  «if  thiM  inMitli,  he  will  cumiuenca 
Dight  work,  and  lio  is  niakiiifi;  Mich  urrau^euMiitn  iv*  nill  enable  hiiu  iu  cah'ulate  upon 
coiupletiitg  tlu!  embankment  t**  tlte  uml  o(  the  thirtl  runtrai-t  bj  Ni>vemWr  iM'iit,  wImvu 
lie  will  1w  roailv  fur  laying  tlir*'i>  niili'k  of  the  permanent  wuv ;  uiul  there  ap])earA  tu 
be  little  ilmibt  of  hiK  iicrforniin^  hin  i-rinlra(*t  in  the  h)HH-ifietl  tirni*.  namely,  by 
May,  \KM. 

Cuitruit  X".  fi,  f>r  Stwki*url  Viadiut  f^otitract,  dates  fmm  Novemln'r  l»ih,  183**. 
The  tinu!  for  e«»mpjetii»n  is  two  viMvs.  It  coufti^t-i  uf  a  viadiiet  of  2*2  arehesi,  of  «»:f 
feet  span  eoi'h.  The  lirHt  stone  uf  ihis  strui-t lire  hits  Iknmi  Iniil  t(»-ilay,  and  the  oon- 
tructorH  are  making  arraiipementt  fur  pnH-eetUn^  viffunuinly  iiith  tlieir  work. 

Vtnttnu't  \".  G,  uf  CuH/fUton  Vinihn  f  i'tmlratt.-  -'\'W\'%  work  has  JnsI  hi-en  let,  and 
i»  to  be  oumpleled  in  two  years  and  a  half.      It  i'on>iMs  uf  forty  two  arrhi>s.  each  of 
sixty   teet  fipan.     rre|»ar:ition?(    have  coHunem'ed  liy  throwing   up  clay  fi>r  niakin^ 
about  15,IHX),(NN)  hrii-ks,  during  the  prem'nt  year. 

Hdif  work  is  that  whirh  may  >■«•  e\peete<l  to  re<|uire  a  longer  time  for  exerutiuu 
than  anv  uther  uu  (lie  line;  and  therefure  its  U'ln^  now  otHuiueiM-ed  will  faeilitate 
ilie  ukaLiii^  uf  Mirh  arnuiuenients  iu  the  fiiliire  letting,  as  will  tend  to  briu^  all  the 
other  parts  uf  the  lailMuy  trnvanlK  rtinipletiun  nearly  at  the  'muuc  peritNl. 

I  auj,  lientleiii^n.  vuiir  obedient  seri'ant, 
Manchester.  Man  h  Cili.  \h^'J.  '  (IKOIUJK  W.  HICK 
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Kxiract  from  a  lUp^rl  rraJ  at  flf  d'twral  JIttO'-!f*«ritf  Mfft't**^  •/  iUi»  ('umpan^y  hehl 

OH  Tiitmiuy,  thf  &tb  nil.,  uf  lirmtuL 

The  Director!*  hare  the  salisfiu-tiun  of  stathig,  that  ulthnugh  tlie  M>a»on  of  the  year 
mnce  the  antnmnal  half-yearly  nieelinf^  ban  been  neeexsarily  unfavourable  tu  the  rapid 
progreM  of  the  works,  they  are.  nevertheless,  so  far  advanred  as  to  warrant  a  ron> 
lident  hope  that  the  ^eat  bulk  of  nhat  remains  to  be  dime,  in  the  construction  of  the 
line  between  I) ristol  and  Kridgewater,  will  l>e  finifhed  in  the  rourse  of  the  present 
rear,  ami  several  portions  of  the  line  so  far  completed  as  to  allow  of  the  formation  of 
tlie  permanent  way  tu  be  cummenced  before  the  end  of  this  year,  and  the  remainder 
proceeded  with  early  in  the  spring  of  IHiO. 

The  principal  works  are  enmprised  in  the  two  first  (-ontracts,  chiefly  at  the  western 
extmuity  of  the  Ashton-valley.  In  these  extensive  progress  has  been  made  ;  and 
although  more  might  uitdoiibiedly  have  been  done  by  the  contractor,  yet  it  is  equally 
true  that  the  state  of  the  works  is  such,  that  as  the  snason  advances  a  considerable 
Jbrce  may  be  a<lvantageonsly  employed,  and  a  very  large  quantity  of  work  execiitetl 
during  the  summer  months. 

For  some  di&tance  beyond  this  point  iho  work  is  so  light  as  to  insure  it.s  early 
completion  without  difhculty. 

At  Pnriton  some  interruption  has  been  caused  by  impediments  in  the  purchase  of 
land;  but  these  dilliculiies  being remove<l,  the  facilities  in  the  exei'utiun  of  the  wi>rk 
are  such,  as  to  preclude  any  )>ossibili(y  of  further  delay. 

The  numerous  and  urgent  representations  that  have  been  rei*eived,  in  favour  of  an 
immediate  prosecution  of  the  works  below  Bridgewator,  aflurd  a  gratifving  proof  of  the 
increaeed  and  increasing  extent  to  which  the  valne  of  the  undertaking  is  appreciate<I 
by  the  inhabitants  of  the  Western  Counties.  With  the  sincere  desire,  however,  to 
accede  to  the  wishes  of  the  shareholders  resident  in  that  district,  with  an  unabated 
conTiction  of  the  magnitude  and  certainty  of  the  advantages  to  be  derived  from  the 
extension  sought  fur,  and  with  a  lixcd  determination  to  adoyit  as  speedily  as  possible 
everr  step  that  can  conduce  to  tlie  early  continuation  of  the  line  to  Exeter,  the 
Directors  are.  nevertheless,  persuaded  that  they  will  most  satisfactorily  discharge 
their  duty  by  faithfully  adhering  to  the  resolution  expressed  in  former  reports,  to 
make  expenditure  and  receipt  go  hand  in  hand,  by  an  eerly  opening  to  Bridgewatcr. 

The  constmctiou  of  the  bridge  now  in  progress  over  the  river  Parret,  may  be  justly 
appealed  to  as  the  best  evidence  of  their  anxiety  to  reach  Taunton  ;  a  town  of  very 
great  importance,  less  than  ten  miles  beyond  the  bridge,  approached  through  a  fertile 
and  populous  dittrict,  bj  a  roate  almost  level,  and  itaelf  me  Ibcui  of  soch  an  exten- 
sive traffic  in  passengers  and  mercbandiaa,  aamnst  at  once  place  theoueation  of  reve- 
nue beyond  the  reach  of  doubt,  and  enable  the  Company  to  conqtlete  Uie  entire  line  to 
Exeter*  withont  incoATenitace  to  th«  shareholders. 


EDINBUKOH    AND    GLASGOW    RAILWAY. 

Extract  from  the  Report  read  at  the  luMt  Half-ytarly  Meeting,  h*U  at  Qlugou). 

Yoiir  Directors,  at  a  veri  early  periotl,  turned  their  attention  to  the  letting  of  the 
Contracts  for  the  more  important  works  on  the  line. 

The  Almond  Valley  Contract,  which  comprehends  the  heaviest  work  to  be  executed 
and  which  had,  at  the  tlatc  of  the  last  general  meeting,  been  just  advertised,  was 
fhortly  afterwanls  let  to  Messrs.  John  Gibb  and  Son,  of  Aberdeen,  whose  long  stand- 
ing and  high  character,  as  contractors,  afford  the  be»t  security  for  its  completion  within 
the  time  prescribed  by  the  Company's  Engineer.  Yi.ur  Directors  are  happy  to  say, 
that  the  expense  of  this  portion  of  the  line,  although  it  (embraces  the  great  stone 
viaduct  over  the  Almond,  of  48  nn'hes  of  50  feet  span  each,  will,  notwithstanding  the 
recent  rise  in  the  price  of  masonry,  little,  if  at  all,  excee<l  the  proportional  amount  of 
the  Farliamentary  estimate.  In  consequence  of  the  arrangements  previously  made 
Tvith  Mr.  Hogg,  of  Xewliston,  your  Directors  were  able  to  give  Messrs.  Gibb  and 
Son  immediate  access  to  the  irri^und  at  the  Almond:  and  these  jrarties  have  ever  since 
been  pushing  forivard  their  works  with  their  usual  promptitude  and  vigour.  Not- 
withstanding the  unfavourable  season  of  the  year,  the  contractors  have  alreaily  ru- 
mored a  considerable  qimntity  of  earth,  and  sunk  two  shafts  in  the  W^inchhurgh 
Tunnel,  and  have  founded  one  abutrotmt  and  several  piers  of  the  \-iadtict  on  the 
Almond ;  they  have  also  laid  down  a  great  deal  of  building  material,  so  as  to  a\  ail 
themselves  of  the  earliest  improvement  of  the  weather  in  s]>ring. 

Your  Directors,  after  completing  the  contract  for  the  Almond  Valley,  next  turned 
their  attenti/m  to  the  contracts  for  the  tunnels,  Jcc,  in  the  neighlMurhomI  of  Falkirk 
and  of  Glasgow.  Thet«  were  advertiseil  to  be  let  iu  four  different  lots,  and  although 
your  iKrectors  experienced  ditiiailty,  in  two  instances,  in  procuring  Contractors, 
potseising  sufficient  capital  and  experience,  they  have  now  the  satisfaction  of  report- 
Ug,  thtt  awy  are  all  let  on  fhrourable  terras,  and  to  parties,  of  whoM  ability  to  com- 
|h0M  tlMB,  yont  Directors  entertain  no  doubt. 


Other  contracta  of  smaUer  exjteni,  bnt  enbncii^  IS  miki  of  tfit  Boa,  km  Wen 
advertued,  and  tat  these  your  Diraetnrs  Mmaet  tlM«  will  W  A  \mm  eoaqMlMia,  ■■ 
many  moat  respectable  coutradora  have  alnadj  intiiiMilid  Uiiir  dMiiw  ts  oAr  f^ 
them.  Before  tlie  season  is  much  further  advanced,  your  Direetots  aatidipttlo  tiMt  n» 
wartls  of  26  miles  of  the  line  will  be  let,  and  in  eovne  of  «aaenCiaa :  mi  thvr  wUl 
proG«e<l  witli  an  little  delay  as  powaible  to  haire  the  working  plna  pnparad,  and  the 
contracta  let  lor  the  rent  of  tlie  line. 

Lent*  and  Brmd/ord  Raittcaff. — ^The  report  of  Mesam.  StephenaoD  and  Oooeh 
has  been  presented  to  tlie  IVuvisiunal  CumBaitlae.  Fraai  a  eopf  wUeb  haa  boiB 
lying  at  tlie  Excliange  News  IliHmi  during  the  laat  week,  wv  make  die  faHowiag 
abrttracL  The  ei^ntanrs  propoaa  to  make  the  tenainoa  at  the  Leeds  end  upon  a  pftere 
of  vacant  ground  lying  on  tlie  aouffh  aide  of  WeUinglan-road,  aad  between  Ikat  road 
and  tlie  \Vhitehall-n»ad.  Froai  thenee  the  Une  will  ctohb  dbe  rirer  Aire  and  the 
Leeibt  and  liverpotd  canal,  nptm  an  embankment,  a  Kttle  to  the  weat  of  the  Sapai- 
hi«iu  Bridge,  then  curving  ruiiml  to  tlie  weat,  it  paanes  to  tbe  aondi  of  Caadetaa 
T^KlgL>,  and  again  crowing  the  canal,  passes  a  little  to  tlie  weal  of  armly  miDa.  It  thfi 
takes  tlie  low  gronml  between  Uie  canal  and  the  river,  and  pasaea  under  the 
Kirk»tull-roail.  by  KirkstAll  Bridge,  and  continuii^  between  tlie  canal  and  the  rifcr 
h«aveH  Kirkstall  Forge  to  the  right.  At  New  LaitiM  it  creases  tha  riror,  and  leaves 
New  Ijaithsti range  to  tlie  north.  It  then  proceeds  to  near  Rawden  Low  IfiHa*  Hbmn 
on  ilie  uurth  side  of  the  river  to  near  Woodhouae  Grove,  wUch  it  leaves  on  Ihs 
south  and  will  cross  the  river  and  canal,  and  pass  under  BIrk  Hm,  by  a  tunnel  of 
about  three  quarters  of  a  mile  in  length.  It  will  tlien  run  parallel  to  and  on  As 
sftuth  side  of  the  canal  to  Shipley,  where  cnisung  the  branch  oanal  it  wilt  onlw  At 
llrailfbrd  valley,  au«l  proceedin  nearly  a  direct  line  to  tfie  town.  Tlia  tarauam  nd 
depot  at  liradfurd  will  be  in  a  field  on  the  low  side  of  the  qnany  of  Bf  assn.  Comia 
aiul  Tliackray,  and  ui>ar  to  tlie  wiirka  of  Messrs.  Uasto  snd  floasl  The  bmrtli  afdn 
line  \«ill  beaboiit  tlurteen  milea,  and  no  inelination  on  the  miun  line  will  exesid 
twenty  feet  per  mile.  Tbe  estimated  cost  of  laying  down  the  railway  is  400,Ol)W., 
exclusive  of  stations,  deputh,  engines,  which,  together  with  all  other  necesssry 
macliiiutry,  will  require  a  further  sum  of  &0,i3O0L  Another  important  feature  in  dn 
report  is  the  fonnation  of  a  junction  Une  between  tlie  main  line  and  tha  North  Mid> 
land,  which  is  intended  to  cross  the  tiimpike-road  near  Wdlingtou  Bridge, and 
passing  between  Messrs.  Marshall  aiMl  Co.'s  works  and  the  Tillage  of  Holbcck,  asd 
between  Mr.  Russell 's  pottery  ami  the  Toll-bar,  and  thence  to  the  North  MkOand 
Railway,  a  little  Mwith  of  tlie  Leeds  pottery.  This  junction  line,  about  one  mile  and 
throe  quarters  in  length,  will  enable  passengers,  Aec.  to  pass  on  to  the  latter  ndlway 
without  tlie  inconvenience  and  expense  of  clmoging  conveyance. — Bra4fori  Observer, 

PrentuH  and  Isongridye  Builtray. — We  understand  tliat  Mr.  WiOcie,  the  principal 
contractor  upon  this  line  of  railway,  has  completed  his  worics ;  and  the  Diractois  are  no* 
laying  the  pmnanent  rails,  so  that,  in  all  probability,  the  railway  may  be  opened  cariy 
in  the  summer.  It  is  calculated  that  a  saving  of  Sd.  per  cubic  ftiot  upon  the  caniags 
of  aahhtr  stone,  and  Is.  (kl.  per  ton  upon  walling  stones  fbom  Longndge  to  Prsstoo, 
will  be  effected  by  this  means. — Prrslon  Chronicle. 

Newca$tU  and  l^urth  Shielda  Hailway. — The  works  on  tlie  line  of  the  NeweaMls 
and  Nortli  Sliields  Railway  are  now  rapidly  drawing  to  a  conclusion,  and  it  is 
expected  tbst  the  road  will  be  opened  to  the  public  during  the  ensuing  T'^f-  Thoae 
stupendous  erections,  the  great  viaducts  over  the  (hisebiim  and  MrllKi^lton  fiBani.ait 
on  the  point  of  completion,  and  are  exciting,  as  might  be  expected,  the  attentUw  and 
admiration  of  the  neighbourhood  and  of  all  strangers.  Two  jnauder  and  more  ben* 
iful  erections  are  certainly  nut  to  be  fmmd  in  this  kingdom.  The  bridge  o^er  Wminf- 
ton  Dean  is  now  finished,  and  f^om  its  magnitude  forms  a  most  striking  olgect  ia  oar 
local  scenery.  It  is  composed  of  seven  arches  each  of  190  feet  span,  irith  two  nas^ 
buttreaseas,  and  is  in  length  ](MH)  feet.  The  height  of  the  roadway  of  the  main  aiVB 
over  the  small  stream  which  flows  beneath  is  seventy-eight  feet.  The  bridge  over  tbi 
Ousebtim  Dean  will  be  finished  in  a  vt^ry  few  weeks.  It  is  composed  of  lire  arches  «f 
116  feet  span,  with  two  stone  arches  at  each  end,  to  throw  the  embanltanent  from  the 
breast  of  the  hill.  The  height  of  tlie  roadway  of  this  bridge  from  the  bed  of  the  Ooas 
bum  is  108  feet.  It  is  a  most  magnifieent  structure,  but  its  more  oonlinad  litnaiioa 
causes  it  to  be  a  less  prominent  object  then  that  over  WUIington  Dean.  The  pnbBc 
are  daily  taking  more  interest  in  this  railroad,  and  are  Mgerty  anticipating  tbe 
increased  accommodation  and  comfort  it  will  affimi  them.  Hie  mstmica,  it  is  con- 
fidently expected,  will  be  accompUshed  within  twenty  minates^  and  it  is  undcr^feiod 
to  be  the  intention  of  the  Company  to  flx  the  rates  for  the  conveyanee  of  paasMigvs 
at  as  Iowa  point  as  circumstances  will  warrant.— *A>wc<uf2r  JomaL 

Jfork  and  Norfk  Midland  Railway, — Since  onr  last  notioa  of  A*  stale  of  ttw 
works  on  this  line,  eootiderable  advancement  has  been  made.  Tha  nn  sdll  foliiitT 
to  be  employed  day  and  night,  and  the  excavation  of  tha  rampart  is  now  cemphtad. 
In  addition  to  those  employed  in  removing  the  earth,  aorkmen  had  been  busOy 
employed  iu  palling  down  the  wall  thai  enctosed  Messrs.  Backhouse's  garden.  The 
foundations  of  the  walls  for  the  company's  depots,  near  to  the  river,  have  been  laid, 
and  the  bricklayers  are  busied  in  the  building  of  those  walls. — Doncavter  Chronicle. 

The  Londou  and  Brighttm  JSaf/ivay.— The  works,  both  at  Balrombe  acd  at 
Clayton,  have  been  stopped  for  several  days,  in  consefjuenee  of  the  springs  bung  oat. 
There  are  from  60  to  OU  feet  of  water  in  the  Balcombe  abaft,  and  from  20  to  SO  fret  in 
Clayton  shaft.  Indoeil  we  have  heard  that  a  very  grave  doubt  exists  whether  the 
line  must  not  be  altogetlier  diverted,  to  avoid  th(>se  dro)i8iral  hills..  A  aentfeaan 
was  recently  down  from  London  to  >iew  and  inspect  tliese  spots,  who  declared  thst 
the  symptoms  were  more  fonniduble  than  iliusc  which  were  the  cause  of  so  much 
expense  and  delay  on  the  Great  Western  line — BrightuH  Guardian.  There  is  n«y 
truth  whatever  in  the  re{N>rt  that  the  o])erations  on  this  grand  work  are  likeW  to  be 
formidably  impede<l  by  the  springs  It  will  be  recollected  that  Mr  Rastrick  noticed, 
in  h\h  report,  the  water  at  Balcombe  and  Clayton,  and  the  mode  of  getting  rid  of  it. 
When  the  headings  are  nui,  the  water  at  Balconit»e  will  fall  into  a  brook  to  the  smith 
of  the  tunnel ;  that  at  Clayton  n  ill  fell  inlu  the  Clayton  brook.  Notliing  can  proceed 
more  satisfiu'torily  than  the  whole  of  the  w(»rks  on  tlie  line ;  and  it  i«  only  from  parties 
who  are  willing  to  cry  down  Brighton  and  its  prosperity  that  a  single  word  is  heard 
agwnstthem. — Briyhlvn  Ua:etU. 

Doncafter,  Xorth  Midland,  and  (jlo,>h-  Railway. — We  understand  tliat  the 
project  for  connecting  Uoule,  Thome,  and  Di>ncaster  with  tlie  North  Midland  and 
the  Sheffield  and  Rotherhain  Railways,  has  lieen  received  with  higli  promerts  of 
success.  It  will  branch  from  the  North  Midland  at  Kilnhurst,  and  proceed  ttirough 
or  close  to  Douoaster,  extending  inwaids  tu  the  {lort  of  GiN>le.  The  freliniaary 
sleps  have  already  been  taken,  snd  the  line  is  iiuw  being  sun  eyed  uyUlcr  the  akUfyl 
direction  of  Mr.  Swanwick. — Derby  Reporter. 

Xmilufay  Swamped. — By  an  inundation  of  llie  Senne,  the  B^|g|||  mA  YiItwAv 
Railway  is  covered  with  water  six  inches  deep,  and  the  travsllv^£||j 
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to  be  tbe  prevailing  character,  especially  where  there  is  a  prodigal  dis- 
play of  plate,  ^r  by  sumptuousness  do  I  mean  gaudiness :  taut  am 
ootUraire,  the  former  may  be  made  to  exclude  the  latttr.  Let  there  be, 
lor  instance,  in  order  to  give  something  like  a  positive  and  tangible  ez- 
Mnpie»a  deep  ala>Ye— semicircular  peraaps  in  plan — lined  with  draperies 
of  purple  velvet,  to  relieve  the  gold  ana  silver  plate  on  the  side-board. 
Give  Cnis  alcove  a  double  screen  of  white  marble  or  scagliola  columns 
in  front,  between  which  would  be  placed  lofty  candelabra.  The  walls 
mjglit  be  incrusted  with  scagliola  of  a  darker  tint  tlian  the  shafts  of 
the  columns.  Tlie  window  draperies  would  of  course  match  those  of 
the  alcove,  at  least  in  material,  supposing  a  different  colour  to  be 
selected  for  them ;— ceiling  of  an  architectural  design,  either  simply 
white  and  gold,  or  relieved  by  colours  in  its  lacuuaria : — for  ornamental 
furniture  against  the  walls,  we  would  liave  marble  pedestals  alternately 
supporting  lesser  candelabra,  and  gilt  or  alabaster  vases  filled  with  a 
prolusbn  of  flowers — but  mind,  artihcial  ones.  Now  I  conceive  tliat  if 
properly  arranged,  so  as  to  avoid  all  apjlearance  of  crowding  together 
more  than  tlie  space  would  allow,  the  kind  of  effect  might  be  produced 
which  would  not  at  all  be  out  of  character  for  a  dining-room,  namely, 
the  Festal,  As  for  Mr.  Vfalker's  nice  quiet  little  kitclien,  1  will  take 
the  liberty  of  shoving  that  under  the  dining-table. 

RAILWAY  CURVES. 

Sib, — Like  yoar  correspondents  in  the  jonmals  for  January  and 
llarefa,  I  have  been  employed  in  making  out  Railway  Carves ;  but  in  a 
eomtry  extremely  nnfavonrable  to  the  formation  of  nil  ways,  both  as 
mpeets  gradients  and  curves,  and  where,  consequently,  inclinations  of 
OBe  in  SOO  or  300,  and  curves  uf  one  quarter  mile  radii,  are  looked 
on  as  fkvourable.  On  sharp  curve*,  you  must  be  aware,  it  is  necessary 
to  elevate  the  outer  or  longer  side,  one,  two,  three,  or  even  more 
inehee,  above  the  other,  in  oi^er  to  assist  the  caniages  in  travelling 
round  rhem.  In  short,  without  such  a  practice,  curves  of  thort  radius 
would  be  impansaMe.  But  as  the  one  rail  must  be  raised  above  the 
level  of  the  other  gradually,  and  an  gr-iduilly  desce>id  to  tlie  level  of 
the  same,  the  difference  of  level  must  be  the  greatest  in  the  centre  of 
t4ie  eurve,  and  therefore  tlie  tendencv  of  the  carriages  lo  fly  off  the 
rallis  will,  so  far  as  it  is  affected  by  tliese  means,  be  least  towards  the 
centre  of  the  curve  ;  or,  in  other  words,  tomake  that  tendency  uniform 
throughout,  the  curve  must  be  made  sharpest  at  its  centre^  an* I  therefore 
leave  the  straight  line  at  a  larger  radius  than  it  afterwards  assumes ;  as 
reoommended  by  your  first  c«jnvspondent :  but,  as  in  cui  ves  of  a  mile 
or  two  radius,  this  reason  does  not  obtain,  1  must  agree  with  your 
•ttbtequent  correspondent  on  the  subject,  that,  in  general,  the  practice 
under  discussion  would  be  not  only  u^eIess  but  injurious. 

By  the  raising  the  outer  rail  of  a  curve  above  the  inner,  I  know  of  a 
railway  curve  (of  the  ordinary  4  feet  8^  inch  gauge)  of  only  5  chains 
radiiia,  which  is  readily  passable  by  locomotive  and  train ;  and  a  curve 
of  about  I  i  chains  radius  on  the  same  railway  round  which  (though 
eertalidy  with  considerable  diflijulty)  heavy  waggons  are  daily  pulled 
by  horses. 

I  know  nothing  of  the  modes  usually  adopted  on  laying  out  railway 

curves,  therefore,  for  what  I  know,  what  follows  may  be  unworthy  oi 

notice  on  account  of  novelty ;  but,  for  the  sake  of  your  junior  readcrF, 

may  possibly  be  worthy  of  insertion  in  your  widely  extending  journal. 

X  am.  Sir,  very  res|)ectfully,  yeur  obedient  servant,        B.  W.  T. 


1. —  To  mark  out  a  curve  ofAcerlam  giuem  radme, 

I^t  AB  be  the  straight  line  of  a  railway,  B  the  point  where  the 

is  intended  to  commence.    BC,  llCtfto.  radii  of  the  eurvw  tol% 

described,  D  d  tbe  deviation  from  tbe  straight  line  at  tbe  end  of  hw 

conveniaot  length  B  d,  then  C  d*  or  (C  D  +  Pi/)»  »  CB«  +  b2 

or  CD+  Drf  — v'CB*  +Brf«  I'.e.Dtf  —  t/CB* +  E<f«  —  CB; 
prodnee  BD  to  e,  making  De  =  Bd^  and  draw  TDl  m  tangnt 
to  the  eurve  at  the  point  D,  then  the  triangle  TDB  willbessaui 
similar  to  the  triangle  D  Bd,  and  the  angle  TD  B  is  ==:  tbe  angle  e1>f 
being  vertical ;  also  TD  =  <D  and  CB,  CD,  &e.,  being  very  great  m 
comparison  with  BD,  D  £,  &c.,  the  triangles  D/E,  Del  may  be  eon* 
sidered  practically  equal  and  similar,  and  Uierefore  £<  =  /e  =  D^or 
£e  =:  2  DJ,  which  may  be  found  by  the  above  formula*  where  CB  is 
the  radius  of  the  proposed  curve,  and  Bd,  any  convenient  length 
between  the  several  points  B,  D,  £,  &c,  is  to  be  found. 

The  rule  iu  words  at  length  may  be  expressed  as  follows : — Add 
together  the  square  of  th^  rsulius  and  the  square  of  I  he  distance  apirt 
of  the  points  to  be  found  in  the  proposed  curve ;  take  the  souare  root 
of  their  sum,  and  take  from  it  ti>eir  radius :  the  result  will  be  tbe 
amount  of  deviation  from  the  straight  line  in  the  given  length — iibieh 
will  give  the  first  point  of  the  curve ;  after  which  the  deviationa  nust 
be  doubled,  to  render  the  curve  uniform. 

2  —  To  change  from  a  greater  to  a  smaller  radius^  or  vice  versa, 
Suppo&e  at  the  point  F  the  curve  changes  its  radius,  having  now 
the  shorter  radius  FG,  it  is  evident  the  curvet  JBDEF  and  F HI, 
should  have  a  common  tangent  at  F,  which  tangetmnay  be  found  (oa 
the  ground)  by  taking  £/  =  ^  E  e,  and  iE  will  be  the  common  tangent, 
then  the  direction  of  the  tangent  <FA  being  found,  the  amonot  uf 
deviation  (AH)  for  the  length  FA  and  radius  G  H  may  be  found  at 
before ;  then  by  producing  F  H  to  i ,  and  making  the  deviation  It  double 
HA,  another  point  I  of  the  curve  is  found.  In  practice  It  &c.  maybe 
measured  at  right  angles  to  FHt,  &c.,  the  figures  of  course,  bang 
very  much  distorted ;  thereby  rendering  the  angle  Ht'I,  widdi  in  piao>' 
tice  might  be  taken  as  a  right  angle. 

3. —  To  describe  an  S  curve. 
Suppose  I  te.  be  the  point  at  whlcli  the  curve  changes ;  then  tbe 
curves  F  H I  and  UK  must  have  a  common  tangent  at  I,  which  eaa  be 
found  as  before;  also  the  deviation  J/,  which  being  doubled,  any  nooi* 
her  of  points,  as  K,  L,  may  be  found. 

SKEW  ARCHES. 

Sir — The  usual  method  of  obtaining  the  spiral  counes,  in  drawiogs 
of  skew  arches,  is  productive  of  much  labour. 

I  have  been  led  to  believe  that  the  following  plan  is  much  simpler,' 
more  expeditious,  and  consequently  easier  of  comprehension  ;  vtA 
although  the  same  idea  may  possibly  have  occurred  to  other*,  it  ma/ 
not  be  so  generally  known  as  to  be  entirely  unacceptable. 

A  spiral  is  defined  as  bel|^  a  line  traced  upon  tlie  surface  of  a  cylio* 
der,  by  the  extremity  of  a  revolving  radius,  which  radius  has  also  s 
uniform  motion  along  the  axis. 


Let  AB,  fig  1,  be  a  cvlinder,  and  DE  anjr  line  making  an 
angle  with  the  axis,  it  is  evident  that  the  line  DE,  is  tlie  locna  of* 
point  having  a  uniform  motion,  in  each  of  the  directions  DB,  DF,  ted 
if  the  line  DE  be  wrapped  round  the  cylinder,  it  will  still  poveae  the 
same  property,  only  that  the  motion  in  the  direction  DF,  will  be  tiane- 
formed  to  a  motion  round  the  cylinder,  and  the  line  will  tlius  become 

a  SDiral 

I  have  said  this  in  order  to  show,  as  clearly  as  possible,  that  a  itoai|^ 
line,  when  wrapped  round  a  cylinder,  produces  a  curve  confonninglo 
the  definition  of  a  true  spiral,  and  will  now  proceed  to  explain  the 
simplest  method  1  have  found  of  projectine  this  curve. 

If  a  piece  of  paper,  having  a  straight  edge,  represented  by  the  fiat 
DE,  be  rolled  round  a  cylinder,  it  will  be  found  that  all  the  points  Hi 
K,  &c.  wUl  approach  the  cylinder,  in  vertical  plana  perpcndicnlaK  In 


168 


THE  CIVIL  ENGINEER  AND  ARCHITECTS  JOURNAL. 


=ac 


In  tbc  second  cose,  iho  quantity  of  water  actually  spent,  is  marked 
A  B  E  N  ;  and  tiic  quaniity  saved  is  lourked  S  M  £  N.  As  the  area 
of  each  reservoir  is  supposed  to  be  equal  to  twice  the  area  of  the  cham« 
ber,  the  space  which  a  certain  quantity  of  water  occupies  in  tlie  cham- 
ber will  be  twice  as  high,  or  deep,  as  the  space  required  for  the  same 
quantity  of  water  in  one  of  the  reserToirs.    Hence  it  follows,  that 

BP=2PN  =  NK  =  2ar 
and        CQ=2QO  =  OS  =  2^ 
The  whole  lift  A  S,  or 

L  =  AC+CQ  +  QO  +  OS 
or         L  =  2x+2y+y  +  2y=2x  +  5y 
and  likewise  is    L  =  BP+ PN+ NK+KM 

or         L  =  2a:  +  a:  +  2af+2^=5r  +  2^ 
Hence  2,t + 5^  =  oar  +  2y 

or  3^  =  3a? 

consequently  y  ==  ^ 

The  quantity  and  stage  of  water  in  each  reservoir  are  therefore 
required  to  be  equal. 

Fig.  2. 


Let  the  ratio  which  indicates  how  many  times  the  area  of  the  lock- 
rhamber  is  contained  in  the  area  of  each  reservoir,  be  denoted  by  the 
letter  R,  so  that  when  the  area  of  the  chamber  is  equal  to  90  X  15  = 
1350  sqnare  feet,  let  the  area  of  eacb  reservoir  be  expressed  by  R  X 
1350  square  feet. 

By  examining  the  diagram  ^g,  2,  it  follows  now,  as  a  matter  of 
course,  that  OS  =  Rr  =  Km  =  Kn  =  QC=  PB  =  AC 

By  adding  the  different  altitudes,  which  constitute  the  lift,  we  find 
L  =  Rr  +  0?+ R^  +  Rr  =  3Rr  +  ar=  (3  R  +  1> 

an  therefore,  *^^TrTT 

which  expression  gives  the  stage  of  water  in  the  reservoirs,  provided 

there  are  two.    Without  any  further  examination  we  can  employ  the 

following  expresjions  as  formulae  for  the  other  required  dimensions  :— 

1.  The  elevation  of  the  bottom  of  the  lower  reservoir      R..  L 

above  the  lower  canal  level,  or  OS  =  Rar  ==  OT+l 

1.  The  elevation  of  top- water  line  of  the  lower  reservoir  (R  +  1)  L 
above  the  lower  canal  level,  QS  (R  +  l)ar  =  "ITft^T 

3.  The  elevation  of  the  bottom  of  the  upper  reservoir    2  R.  L 
above  the  lower  canal  level,  or  NM  =  2  Ko?  =»  slT+l 

■  4.  The  water  saved,  marked  by  the  space  MSEN,  or    2  R.  L 
BAHQ  =  AQ=MN  =  2Rr=  jR+1 

5.  The  water  usedis  marked  by  MSQH  or  ABEN  =  SQ  R  +  i )  L 
-BN«(R  +  1>=-  jTR+T 

By  examining  the  formula  No.  4  for  the  water  saved 

3R+1 
we  find  that  the  saving  increases  with  the  ratio  R,  though  not  as 
&at.    When  we  suppose  R  =  oo ,  that  is,  the  area  of  each  reservoir  to 
be  infinitely  great,  so  that  x,  or  the  stage  of  water  in  each  reservoir, 
will  be  almost  reduced  to  nothing,  the  formula  will  then  be 

2RL    _  2  OP  L 
3R+l"~8ao+l 
As  the  quantity  1  does  not  increase  an  infinitely  great  quantity, 

2^®il  _  2  00  L  _  ^  =•  ?  L 
300  +  1        3oo  3         8 

The  greatest  savinff  of  water  by  two  reservoirs  is  therefore  equal  to 
two-thirds  of  the  lift  of  the  lock.    However,  this  much  can  never  be 

Sined  in  reality,  though  we  can  come  near  to  It,  without  extending 
e  reservoir  too  much,  which  would  imply  other  inooaveiiieiicea,  ■• 
focreMe  of  cost;  loss  of  tlme^  and  Ion  of  witer  by  gretler  evaporatloiL 


it  follows, 


The  foregoing  result  of  the  maximum  of  water-saving  will  \ 
visible  by  mere  examination  of  the  diagrams,  fig.  2.  V 
when  the  stage  of  water  in  the  reservoirs,  or  j:  =  PN  =  Q( 
by  being  spread  over  an  infinitely  ^reat  surface,  reduced  to  i 
small  height,  the  points  P  and  N,  and  Q  and  O,  will  be 
near  together,  tliat  they  may  be  regarded  as  being  reduced 
gle  points  N  and  O,  and  tlierefore  is 

SO=OE  =  EA=^L 

and  tlie  water  saved  =  SE  or  BH  =  f  L. 

For  a  given  lift  L  =  14  feet,  and  R  =  4,  or  the  area  of 
two  reservoirs  to  be  equal  to  5400  square  feet,  where  die  lo 
is  supposed  to  be  90  X  15  in  the  clear,  we  find 

L  14  14 


1-077 


13 


s:  4-308 
=  8-616 
=  8-616 
=  5-385 


3R+i  "■  3X  4  +  1 
The  elevation  OS  «  Rj:  =  4  x  1*077 
Tlie  elevation  NM  =  2Rx 
Water  saved  =  2Rt 
Water  used  =  (R+ 1)  j: 

By  means  of  two  reservoirs  of  5400  square  feet  area  each, 
tlierefore  pass  a  lock  of  14  feet  lift,  and  not  use  more  thai 
water,  drawn  from  the  upper  level,  where  formerly,  withoc 
a  body  of  water  of  14  feet  height  had  to  be  used. 

The  following  table  shows  how  the  quantity  of  water  sai; 
with  the  area  of  the  reservoirs,  supposing  two  reservoirs  att 
lock: — 


For  R  =  i  the  water  savedj 

'^'3^E+1 

374+1       ^• 

R  =  J 

1* 

0. 

R  =  J 

>» 

0. 

R=l 

fi 

0. 

R=  IJ 

>» 

0.. 

R  =  2 

»> 

0. 

R  =  3 

»» 

0. 

R-4 

» 

0. 

R  =  5 

»t 

0. 

R=10 

»» 

0. 

R=100 

f» 

0. 

R=  1000 

>» 

0. 

R=  00 

19 

>i 

0. 

When  only  one  reservoir  is 

attached  to  the  lock,  the  for 

the  required  dimensions  will  be  found  : — 

1.  The  water  stage 

in  the  reservoir,  ox  x' 

= 

2.  The  elevation  of  the  bottom  of  the  reservoir  abov< 

the  lower  level,  is  expressed  by  Rj:  = 

3.  Tlie  height  of  the  water  saved  is  =  Rr  = 

4.  Tlie  height  of  the  water  saved  is  =  (R  +  1 )  a:  = 

5.  Tlie  maximum  of  water  saved  by  one  reservoir  is  foui 


00 


00 


-  XL=  ----.XLrr 
2ao  +1  2ao 

By  means  of  one  reservoir,  therefore,  nearly  one-half  of 
water  may  be  saved  in  reality. 

Fig.  3. 
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5.  That  no  model,  sketch,  perspective,  or  coloured  drawiour  (utc  tvo 
such  perspective  drawings  as  are  described  in  the  previous  resolution)  shall 
be  received. 

6.  That  a  specification  be  required  to  accompany  each  design,  giving  a 
general  description  of  the  building,  and  such  other  inforiiiatioa  as  cannot  be 
clearly  shown  on  the  drawings,  stating  also  what  stone  or  other  materials 
are  proposed  fur  use  in  the  different  parts  of  the  building,  and  specifying 
particularly  the  estimated  cxpenscof  carrying  the  designs  into  execution  in 
the  mo8C  substantia]  and  complete  manner  in  every  respect  for  occupation , 
the  expense  not  to  exceed  150,000/. 

7.  That  no  seal,  motto,  or  other  distinguishing  mark  be  attached  to  any 
of  the  drawings  or  specifications,  and  that  any  drawing  or  other  paper  hav- 
ing such  mark  shall  be  rejected. 

8.  That  the  designs  be  delivered  at  the  office  of  the  Gresham  Trust,  at 
IVlercers*  Hall,  on  or  l>efore  the  in  of  August  next  ;  that  each  design  have  a 
number  attached  to  it  on  delivery,  and  that  a  corresponding  ticket  and 
number  be  given  to  the  person  delivering  the  same. 

9.  That  a  scaled  letter  be  delivered  with  each  design,  containing  the  name 
and  address  of  the  candidate,  the  tame  to  be  returned  unopened  to  unsuc- 
cessful  parties. 

10.  That  for  the  dcnign  to  which  the  Committee  shall  award  the  first 
premium  the  sum  of  300/.  shall  be  given  ;  that  for  the  .iccond  design  the 
sum  of  200/. ;  and  for  the  third  the  sum  of  100/.  The  Ruccessful  competitor 
to  whom  the  first  premium  is  awarded  shall  not  be  considered  as  having 
necessarily  a  claim  to  be  entrusted  with  the  f  xecution  of  the  work  ;  but  if 
not  so  employed,  and  his  designs  are  curried  into  exrcutiou,  a  further  sum  of 
600/.  shall  be  paid  to  him — the  Committee  retaining  possession  of  all  the 
drawings  for  which  the  premiums  have  been  given. 

11.  That  if  reasonable  doubts  should  arise  in  the  minds  of  the  committee 
AS  to  the  practicability  of  carrying  into  execution  the  xucccseful  design  for 
the  amount  of  the  estimated  expense  of  the  building,  the  committee  shall  be 
at  liberty  to  call  upon  the  party  to  give  sufficient  and  satisfactory  proof  of 
the  accuracy  of  the  calculations,  and  to  withhold  the  premium  and  reject  the 
designs  unless  such  proof  be  furnished. 

12.  That  the  following  further  instructions  be  adhered  to  by  the  archi- 
tects in  preparing  their  design  :— . 

First — That  no  part  of  the  several  fronts  is  to  be  advanced  before  the  line 
shown  in  the  litliocnraphic  plan,  and  coloured  red,  the  same  being  considered 
as  the  extreme  projection  of  the  stone- work  at  the  level  of  the  pavement. 

Second*.— That  the  basement  of  the  building  be  appropriated  to  vaults, 
cellars,  strong  rooms,  &c. 

Third — That  the  ground-floor  be  appropriated  to  shoj>s  or  offices,  so  far  as 
the  same  can  be  adapted  to  the  design. 

Fourth — That  each  part  of  the  building  proposed  to  be  held  as  a  distinct 
tenement  is  to  be  completely  separated  by  brickwork  or  other  materials 
eijually  fireproof  from  every  adjoining  part,  on  either  hide,  or  aboTc  or  be- 
neath it. 

Fifth — That  the  area  or  space  for  the  meeting  of  the  merchants  and  others 
be  about  20,000  superficial  feet,  of  which  about  7,000  be  open. 

13.  That  the  statement  annexed  hereto  of  the  proposed  dimensions  of  the 
rooms  and  offices,  &c.,  required,  be  adhered  to  in  the  designs;  but  as  the 
several  measurements  which  have  t>€en  given  are  stated  with  a  view  of 
affording  a  general  guidance  to  the  architects  in  preparing  their  plans,  not 
restricting  them  to  the  precise  dimensions  given,  the  architects  will  lie  at 
liberty  to  suggest  such  forms  for  each  room,  oflice,  &c.,  as  may  appear  to 
them  most  convenient,  observing  that  the  superficial  areas  should  not  be 
less  than  the  &izes  specified.  They  arc  also  to  provide  in  the  remaining 
portion  of  the  building  as  many  additional  offices  as  posiible,  to  be  let  as 
distinct  tenements. 

The  following  rooms  and  offices  arc  required : — 


(t.         (i. 

One  room    ]  25  by  40 

One  do 60  by  16 

One  do. 9-1  by  60 

One  do. 38  by  32 


ft.         fr. 

Two  rooms  each     19  by  14 

One  room (>0  hy  30 

One  do 40  by  20 

Two  rooms     each     19  by  15 


In  addition  to  the  above,  not  necessarily  on  the  same  story,  one  room,  a 
kitchen,  and  a  bar,  containing  to^tker  about  2,300  superficial  feet. 

The  above  is  exclusive  of  a  staircase,  or  staircases,  lobbies,  landings,  watcr- 
cl(»et8,  urinals,  washing-rooms,  walls,  and  partitions;  also  strong  rooms  on 
the  basement. 

Tne  following  rooms  and  offices  are  further  required :  — 


fi. 


"Oncroom    50 

*Onedo 10 

♦One  do 16 

*Onedo 21 

•One  do 15 

*Oncdo 40 

One  do 16 

One  do 15 

One  do 20  by 

One  do. 28  by 


fV. 
by  24 
by  10 
by  20 
by  20 
by  12 
by  25 
hy  20 
bv  20 
20 
20 


I  (i.         ft. 

Oneroem 30  by  20 

One  do i. 16  by  20 

One  do 15  by  20 

Four  rooms  3 "ch  13-6  by  13 

♦One  room    " 10  by   10 

One  do 16  by  20 

•One  do 17-6  by  20 

One  kitchen      J2  by  10 

One  room 15  by  12 


♦One  do 25  by  10 

Those  marked  *  not  necessarily  on  the  same  story. 

Ulie  above  is   exclusive  of  a  ataircasc   or   staiivftse;,  lobbify,  landings, 
water*c1oscts,  urinals.  Washing- rooms,  walls,  and  partitions;    also  stroftg 
rooms  oa  tbc  biaseioent. 


The  following  rooms  and  oflices  are  further  required  :— 

ft.        ft.  ;  ft 

One  room     50  by  30     One  room  5( 

One  ditto      21  by  20  •  One  diuo  4< 

Two  ditto     each     30  by  21  '  One  diiCo  2J 

One  ditto      35  by  21      One  ditto  21 

In  addition,  three  waiting-rooms,  water-closets,  and  waaliing-room 

I'be  above  is  exclusive  of  a  staircase,  or  staircases,  lobbies,  landings, 
walls,  and  partitions ;  also  strong  rooms  on  tlie  besenent. 

14.  All  designs  will  be  excluded  ftom  tlie  eompetitioo  which  arc 
strict  conformity  with  tlie  preceding  instruciiooa  in  every  respect. 

N.  B Hie  architect  of  the  Gresham  Trust  and  his  partner  do  oc 

sending  in  any  design. 


UAILWAY,  CANAL,  AND  ROAD  TRAVELLING  IN  FRA 

Tlu*  current  cstiuintes  of  the  French  Board  of  AVorks,  Avhich  an 
to  40,(MH»,0(K)f.(l,600,(XX)/.)  in  1831,  were  raised  to  15,U()0,(>(J0f.(l,& 
in  lH.'^7.  This  very  ronsiderablc  sum  is  devoted  to  the  mniuteuano 
roads,  bridpcs,  and  canals.  An  onpiiiocrinp  overseer,  who  is  .itta< 
the  adniinistnition  of  each  dei)artnient,  directs  and  niiuiages  ihi!  w 
which  the  money  is  applied.  Bt»siUcs  these  eurrcut estimates, a  law, 
ill  lJvi3,  j:ave  rise  to  a  vote  of  cxtraordiiiar)-  supplies  for  public 
\\\\\v\\  provides  for  tlie  more  important  repairs,  the  completion  of 
takinps  still  luiliiiished,  and  theconstrnetioiiof  new  lines  of  I'oniniim 
This  additional  vote,  which  has  been  increased  by  similar  laws,  pa 
th(?  vears  1835,  1836,  1837.  and  1K38,  has  now  reaclie<l  as  largo  a 
350,*(KK),(KX)f.  ( 14,(KX),000/.  sterling.)  Out  of  tliis  fund  the  Clianibe 
granted  27,00O,OO0f.  for  the  improvement  of  harbours  ;  64,000,00(>f. 
ain<>liorati(m  of  the  river  iiavigati(»n;  G3,000,U(X)f.  for  the  comph 
t  anals  began  in  18,32;  to  which  has  been  added  a  vote  of  85,(MX),O0J 
hiteral  canal  to  Garonne,  between  Toulouse  and  Bordeaux,  and  a  j 
canal  between  the  Mamc  and  the  Rhuic;  lastly,  the  high  roai 
obtained  a  grant  of  l()7,00(),(KX)f.  The  conneils-ffcucraua:  in  the 
departments  have  voted  for  the  extension  of  the  depHrtniental  ro. 
less  than  GO,(XK),(KK)f.  When  the  works  now  undertaken,  iUid  in  p 
arc  finished,  there  will  be  in  France  nearly  8,(KK)  leagues  of  liigh  r 
the  first  chuss  r routes  royales),  8,50(>  leapies  of  high  roiiils  of  the 
class  (routes  departmentalcs),  and  850  leagues  of  <aimls.  An  lu 
line  of  intenial  navigation  will  be  opened  from  Ila^Te  to  ^larscil 
from  Stnusburgh  to  Havre.  The  principal  deficiency  in  the  means  * 
nmnication  in  France  is  celerity.  The  steam-boats  have  gn'at  diffi 
juscendiiig  against  the  streiun  of  the  larger  rivers.  The  only  canal  oi 
the  system  of  fly-boats  has  been  borrowed  from  the  Scotch  and 
Ciuial's,  or,  at  least,  borrowed  -with  success,  is  the  Canal  du  Mit' 
Toulouse  to  Cett«\  The  mails,  indeed,  art?  transiwrtcd  at  an  average  j 
three  leagues  an  hour.  The  use  of  the  telegraph  is  confined  to  the  I 
of  the  (iovcnimcnt.  The  railroads  which  have  b<«en  executed,  up 
present  time,  are  iiicf»n«d<rahle,  and  the  railroads  at  this  mon 
execution  are  for  very  short  distances,  their  whole  \mited  length  not  ex 
forty  four  leacnics. 


CALEDONIAN  CANAL. 
Copy  of  MR.  Walker's  Rfport  to  the  Board  of  Treasury, 

Instruciions. — In  compliance  wiih  the  instructions  contained  in  yoi 
of  the  28ih  December  1837,  after  the  accident  to  the  lock  at  Fort  Ai 
I  proceeded  without  delay  to  the  Caledonian  Canal  eatly  in  Janoar 
aftffr  passing  through  the  Crinan  Canal  in  company  with  Mr.  Johi 
who  had  met  me  by  desire  of  the  Commissioners,  I  surveyed  th< 
the  Caledonian  Canal  with  Mr.  Gibb  and  Mr.  May,  the  resident  c 
and  superintendent  of  the  canal.  While  upon  the  survey  I  wn 
letters  to  Mr  Spearman,  to  inform  him  my  opinion  that  no  immediate 
of  magnitude  was  to  be  dreaded  from  the  state  of  the  works  at  the  v 
of  Loch  IxKJhy,  or  from  the  accident  at  the  Fort  Augustus  Locks,  U 
which,  in  a  temporary  way,  orders  were  given.  These  repairs  hai 
been  executed,  so  that  the  recess  wall  that  gave  way  is  now  as  sccur 
other  parte  of  the  lock  for  the  purposes  of  the  present  limited  tn 
also  requested  Mr.  May  to  take  such  measurements  and  surveys,  a 
enable  an  estimate  to  be  made  of  the  works  that  appeared  to  me  n 
for  the  repair  or  for  the  completion  and  improvement  of  the  canal, 
make  certain  inquiries  as  to  the  extent  and  nature  of  trade  by  wl 
canal,  if  completed  or  improved,  might  be  used,  to  enable  me  to  rep< 
fully  to  the  Lords  Commissioners  of  the  Treasury  on  all  the  p 
your  letter. 

Since  my  return  from  the  north,  1  hate  bceK  in  constant  commu 
with  Mr  May,  who  has  notwithsUmding  the  extreme  neverity  of  the  i 
been  most  diligent  and  rcrscveriog  in  his  surveys.  On  these  bcii 
pleted,  we  met  in  Edinburgh,  and  went  into  details  of  mensurcroe 
estimates.  It  is  now  my  duty  to  report  my  opinion  on  the  varioui 
with  estimates,  dividing  the  consideration,  as  directed  by  you,  ii 
beads;  vii. 

'•  1st.  The  repair  of  the  lock  injured  by  the  late  accident,  and  such 
works  as  may  be  necessary  to  avert  inundation. 

•'3d,  The  improvement  gf  the  canal,  by  rebuilding  what  nay  Ic 
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drawback  upon  tUo  uso  of  tlio  canal.  This  arises  partly  from  the  excavation 
of  the  cunal  norer  having  been  completed » partly  from  the  weirs  at  the  ends  of 
the  iookg  not  bcin;;  sufficient  to  support  the  d<^pth  of  water,  and  partly  from 
tho  great  leakage  in  parts  of  tlie  canal.  Mr.  May  states  that  1 1  feet  in  the 
nnvigablc  parts  of  Loch  Oich,  and  12  feet  in  portions  of  the  c  mal  connected 
with  Loch  Ness  and  Loch  Lochy,  is  the  depth  after  a  continued  drought.  La.it 
winter  was  an  extreme  case,  and  as  the  canal  was  shut  up  hy  ihsi  ii*c,  there  was 
no  practical  evil  from  the  above  oiu^e.  The  water  in  Loch  Oich  on  that 
occasion  sunk  to  5  feet,  and  Loch  Ness  to  1 1  feet,  which  evidently  shows  the 
want  of  a  weir  to  support  the  water.  I  have  already  named  that  the  reach 
above  Muirtown  Lock^  requires  tlic  diachar^ce  of  10  sluices,  which  is  *J4,0(M) 
cubic  feet  per  minute,  to  supply  the  leakage  of  thj  bunks  :  bO  great  a  leakage 
U  perhaps  unknown  in  any  other  canul  Navigation  ;  it  forms  no  mean  river  of 
itself  as  it  flows  by  the  bide  of  the  river  Ness,  claiming  an  equality  even  in 
ordinary  times,  and  in  short  water  time  the  leakage  much  exceeds  the  ri\er. 
The  sinking  of  Loch  Ness  lessens  the  supply  for  this  leakage,  and  the  canal 
kinks  in  consequence.  This  diminution  of  depth  is  objectionable,  also  by 
bringing  the  sliips  in  contact  with  the  rough  banks,  and  injuring  the  bides, 
particuUrly  of  large  vessels,  if  coppered. 

Notwithstanding  all  these  disadvantages,  Mr.  May  states  that  the  delay  in 
going  round  the  nDrthem  coast  is  sometimes  such,  that  there  have  been  cases 
of  vessels  having  come  south  and  gone  through  the  canal  after  trying  for  weeks 
in  vain  to  make  the  roundabout  passage.  This,  however,  and  that  there  is  any 
trade  in  the  canal,  is  proof,  not  of  the  canal  being  good  or  convenient,  which 
certunly  it  is  not,  but  that  the  •ther  passages,  the  shortest  of  which  is  200 
miles  longer  than  the  canal,  arc  from  their  length,  and  the  dangerous  naviga- 
tion, most  desirable  to  be  avoided ;  and  the  fair  inference  from  this  alone  i?, 
that  if  the  canal  were  in  a  cood  workinj^  state,  a  much  greater  proportion  of 
the  trade  between  the  two  sides  of  the  island  and  Ireland  would  use  it. 

Trade  vpon  Ca/ial.^-Thc  average  uf  tonnage  passing'  through  the  canal,  ex- 
clusive of  steam-boat:!  and  local  traffic,  has  been  about  2.'>,000  tons  per  annum, 
without  much  increa-tc  or  diminution,  during  the  last  ten  years :  its  increase 
hus  been  checked  b\'  various  unseasonable  interruptions  during  that  period, 
caused  by  the  imperfect  and  unfinis^hed  condition  of  the  works,  similar  to  what 
recently  occurred  at  Fort  Augustus. 

From  the  accounts  collected  by  Mr.  May  of  the  trade  of  several  ports  it 
would  appear  that  the  present  traffic  on  the  canal  is  not  probably  2^  per  cent, 
of  tl'.o  whole  trade  going  through  the  Pentland  Frith ;  and,  from  what  has 
been  seen,  the  canal  is  not  capable,  in  its  present  st  )tc,  of  receiving  vessels  of 
any  considerable  tonnage,  which,  indeed,  never  attempt  it.  During  the  last 
seven  years,  only  one  vessel  of  240  tons  has  made  the  piissage. 

Revenue. — Iho  gross  loccljUs  of  the  c.inil  have  not  exceeded  .t!2,500  since 
the  rates  were  n>duced  frora  a  halfpenny  to  a  fartliing  per  ton  per  mile;  the 
expense  of  repairs,  woikin^,  and  superintendence,  have  exceeaed  .t''J,0O0,  an 
amount  which  is  considerable  for  the  trade  done ;  but  it  is  to  be  observed,  that 
the  expense  is  increased  by  the  bad  repair  and  unfinished  state  of  the  workv, 
that  the  c;tnal  works  are  made  for  a  trade  of  much  larger  vessels,  and  that  the 
expense  of  them  is  almost  the  same  as  if  such  vessels,  to  ton  times  the  present 
number,  were  to  pass.  If  the  works  were  finished  and  put  into  good  repair 
the  expense  would  undoubtedly  be  lessened. 

If,  tDcrefore,  the  canal  is  to  be  kept  open  at  all,  I  think  there  is  no  doubt  as 
to  the  propriety  and  policy  of  doing  the  repairs  and  finishing,  which  it  has  been 
seen  amount  to  £120,317,  great  as  this  sum  is ;  and  I  have  as  little  doubt  that 
the  effect  would  be  very  much  to  increase  the  trade,  probably  beyond  what  at 
present  there  is  an  idea  of. 

Steam  Tugs, — After  all  the  finishing  and  repairs  are  done,  still  tlie  heavy 
disadvantage  of  the  lakes  will  remain,  and  vessels  must  wait,  as  now,  for  a 
perfect  calm  or  a  fair  wind.  Indeed,  the  larger  the  vessel,  the  more  this  ob- 
jection operates,  and  the  only  complete  remedy  for  it,  as  respects  either  the 
accommodation  to  trade,  or  the  probability  of  a  return  for  the  great  expense 
incurred  in  the  construction  or  the  Canal,  is  the  using  of  steam-tugs ;  so 
much  so,  that  did  we  not  know  oC  the  Canal  having  been  projected,  and  even 
begun,  before  steam  navigation  was  introduced,  it  would  be  diflicult  to  suppose 
that  steam  tracking  was  not  in  contemplation,  so  defective  and  imperfect  is 
the  Canal  without  it,  owing  to  the  lakes,  which  are,  on  the  contrary,  great 
advantages  with  it.  To  make  the  establishment  pnjpcr,  I  think  three  steam- 
vessels  should  bo  calculated  on  for  the  Canal,  viz.,  one  for  Loch  Lochy  of  40 
horses  power,  for  Loch  Oich  of  40  horses  power,  and  one  for  Loch  Ness  of 
50  horses  power.  Two  of  these  might  be  sufficient,  but  not  so  well  as  three ; 
and  in  case  of  ono  of  them  being  out  of  repair,  the  third  would  be  useful  to 
take  its  place.  The  expense  of  these,  with  coal- sheds  upon  the  Canal,  may 
be  taken  at  7,200/. ;  the  expense  of  supporting  and  working  them,  supposing 
the^  are  kept  pretty  fully  at  work,  Mr.  May  estimates  (from  the  experience  of 
which  he  has  furnished  me  with  the  details)  at  1,000/.  each  per  annum,  which 
would  bo  a  very  large  addition  to  the  ordinary  current  expenditure.  To  do 
full  justice  to  the  navigation,  and  add  to  the  certainty  of  despatch,  there 
ought  also  to  bo  a  steamer  in  the  Murray  Frith,  to  bring  vessels  from  Fort 
George  to  the  eastern  entrance,  and  from  Corran  Ferry,  or  even  the  Sound  of 
Mull,  to  tlie  western  entrance.  This  would  require  an  additional  capital  of 
(i,(V)0/.,  and  incur  an  addition  of  2,000/.  to  the  annual  outlay,  but  the  accom- 
modation would  be  most  complete. 

Gross  Atnoimt — The  amount  for  steam  tug-boats,  with  10  per  cent,  for 
contingencie^i,  added  to  the  repairs  and  improvements  before  stated,  make  a 
grois  amount  of  140,837/.,  or  in  round  numbers  150,000/.,  for  putting  the 
final  in  complete  repair,  makin|f  it  proper  for  all  Tesseli  of  38  feet  beam  and 
17  feet  draught,  providing  machmery  w|d  utcnilli,  and  also  a  complete  estab- 
lishment of  steam-tugs.     IVobeblj  a  less  number  of  steam-tugs  might  do  for 

ji  trH  ud  wonU  \h  extremely  wivfuli  but  i  tare  thought  better,  in  tliw  m  in 


tlie  other  items,  to  take  what  I  consider  a  full  amount.  With  these  improie* 
ments  and  additions,  the  passage  from  Fort  George  to  the  Sound  ot  NoU 
might  generally  be  depenaed  on  to  be  made  within  four  days,  and  oertunlj, 
even  in  foul  weather,  within  a  week. 

I/ixoHtinuhtj;  Canal  Patnagr.^- And  now  the  question  presents  itislt 
what,  under  present  circumstances,  is  best  to  be  done?  Ought  the  naTigikioo 
of  the  Cannl  to  be  discontinued?  If  so,  this  might  be  done  either  by  keeping 
up  the  work 9,  or  destruA  ing  them.  The  former  would  reqiure  nearly  the 
same  establishment  for  preservation,  and  watching  for  the  security  of  ths 
country,  as  with  the  trade ;  part  of  the  repair  I  have  calculated  on  mnit  be 
done,  and  an  annual  repair  afterwards  would  be  indispensable,  all  without  uy 
incomo.  The  other  plan,  viz.,  the  permanently  stopping  up  or  destroying  « 
the  works,  would  require  dams  and  outlets  to  be  made,  permanent  bridges  to 
be  built,  the  locks  filled  up  or  fenced,  other  works  done,  and  compensations  to 
be  made,  which  it  is  extremely  difficult  to  calculate,  and  which,  as  Mr.  Uiy 
states,  might  eqn.il  in  amount  the  expense  of  a  proper  repair,  to  say  nothing  m 
the  public  inconvenience  and  the  breach  of  faith  which  such  a  proceeding  might 
involve.  Might,  then,  the  works  necessary  to  prevent  inundation  and  the 
minor  repairs  be  done,  but  the  Canal  left  in  its  present  unfinished  and  imper- 
fect state,  with  its  present  inconveniences  ?  Tnis  would,  in  fact,  be  continniig 
the  system  which  has  existed  since  the  Canal  was  opened,  but  which  could  not 
be  continued  much  longer ;  and,  as  the  works  are  yearly  becoming  worse, 
some  general  repair  must  at  once  be  done.  The  want  ot  funds  l:aTiug  prob^ 
bly  obliged  the  Commissioners  to  expend  as  little  as  possible,  the  defects  btic 
been  allowed  to  increase,  and,  in  the  course  of  a  short  time,  it  would  be  fbnid 
that  to  have  faced  the  repairs  and  done  them  properly  would  have  been  i 
cheaper  pbin.  Certainly  there  would  be  no  absolute  necessity  as  respects  leen* 
rity  for  adding  to  the  present  depth,  or  for  other  improvements ;  but  on  refer- 
ring to  the  detail  I  have  given,  I  find  that  only  about  half  of  the  whole  sua 
(exclusive  of  the  steam-tugs)  can  be  placed  to  the  head  of  improvemeols ; 
and  I  am  opinion  that,  as  rcsi>ect3  the  convenience  of  trade,  or  even  fitrictlv  M 
a  question  of  expenditure  and  revenue,  the  finishings  arie  worth  doing  aioey 
with  the  repairs  ;  and  both,  be  it  obsen-ed,  can  be  done  cheaper  at  one  fisas^ 
when  the  water  is  out  of  parts  of  the  Canal  than  piecemeal.  Here  I  take  the 
opportunity  to  state  that,  to  do  the  work  effectually,  or  near  the  cstinuts^a 
season  would  be  necessary  for  preparation,  making  plans,  entering  into  ooo- 
tracts,  and  getting  castings  and  materials  to  the  ground  through  the  Canal,  se 
as  to  bring  the  necessary  period  of  interruption  to  tkc  navigation  within  (bt 
shortest  practicable  limits. 

SICCESS   or  CANAL. 

(imr^ral  Opinion. — The  original  oVgects  for  making  the  Cannl  are  well 
known.  Some  of  them,  as  giving  employment  to  tlie  Highlanders  and  pre- 
venting their  emigration,  it  has  ellcctcd  partially.  In  improving  the  value  of 
estates  through  which  it  passed,  and  that  district  of  the  country  generally,  it 
has,  with  the  excellent  roads  and  inns,  proved  highly  beneficial,  particularly 
since  the  introduction  of  steam-packets,  which  ply  regularly  twice  a  week  Is 
and  from  Inverness  and  (ila<igow,  through  the  Canal.  As  a  facility  for  trtdsi 
in  preventing  the  long  passage  through  the  Pentland  Frith  and  round  Cipe 
Wrath,  it  has  hitherto  been  a  failure.  This  is  not,  however,  if  steam  is  indio* 
ded  in  the  consideration,  to  be  ascribed  to  the  design,  which  has  never  yet  bsd 
a  fair  chance,  the  works  being  incomplete  and  imperfect  in  the  way  I  htvi 
stated.  If  the  Canal  were  completed,  even  to  17  feet  water,  and  steam-tngi 
<tationcd  upon  it,  my  decided  opinion,  from  all  I  have  seen  and  hare  beet 
able  to  collect,  is,  that  the  (*aleaonian  C'anal  will  prove  a  most  useful  and  iow 
portant  public  work,  for  the  general  coasting  trade  of  the  Kingdom,  and  for 
the  trade  between  the  Baltic  and  the  west  coast,  including  the  Clyde,  Liver^ 
pool,  Ireland,  and  for  vessels  bound  to  America  from  the  eastern  ports  of  tbs 
Kingdom.  When  it  is  considered  that,  in  the  one  case,  there  nuy  be  almost  a 
certainty  of  the  vessel  making  her  passage  without  danger,  and  with  but  little 
wear  or  tear,  from  the  Murray  Frith  to  the  Sound  of  Mull,  within  a  week  in 
any  state  of  the  weather,  unless  when  the  Cctnal  is  frozen,  in  piuce  of  the  dan- 
gerous passage  of  300  miles  by  the  Pentland  Frilh,  which  varies  in  time  fnm 
a  week  to  three  or  four  months,  with  an  insurance  which,  if  the  cargo  be  of 
much  value,  would  alone  do  much  more  than  pay  the  Canail  rates,  and  with  the 
expense  of  lights,  there  can,  I  think,  be  little  doubt  of  the  fact  being  as  I 
have  stated.  Taking  the  present  rate  of  one  farthing  per  ton  per  mile  tbo 
Canal  charge  upon  a  vessel  of  :200  tons  is  about  13/.,  which  is  from  two  to 
three  days  of  the  wages,  provisions,  wear  and  tear,  &c.,  of  a  vessel  of  that 
size ;  and  if  the  average  difTcrence  of  time  between  going  round  the  nortli 
coast  and  through  the  Uanal  be  taken  at  ten  days,  as  was  stated  in  evidence} 
and  is  probably  nearly  correct,  wages  and  wear  would  amount  to  threo  ticHi 
the  Canal  rates,  independently  of  the  risk,  the  detention  of  the  cargo,  uncer- 
tainty, &c.  In  some  cases,  as  in  sowing. linseed  from  the  Baltic  ror  Ireland, 
^c,  the  detention  is  so  great,  that  the  sowing  season  is  entirely  lost.  Ism 
informed  that  the  losses  to  the  merchant,  as  well  as  to  the  Irish  farmer, 
through  want  of  good  seed  from  this  cause,  are  considerable. 

On  the  subject  of  insurance  I  subjoin  a  letter  from  Mr.  Aldcrmau  I^ic  of 
London ;  by  this,  it  appears  that  the  diffi:rence  of  insurance  between  the 
Canal  and  the  Pentland  Frith  may  be  taken  at  :20s.  per  cent,  on  an  avenge. 
Tliis,  upon  a  ship  of  '200  tons  burthen,  the  value  of  which  and  cargo  (which 
in  Mr.  Piric's  opinion  may  be  taken  at  0,500/.)  makes  the  saving  of  inMn^pffi 
alone  on  such  a  ship  and  cargo  (^.j/. 

A  letter  from  Messrs.  James  Miller  and  Son,  Lcilh,  to  Mr.  May,  on  the 
subject,  is  also  annexed  ;  by  this,  the  return  of  premium  on  going  througL  _ 
Canal  is  sutcd  at  about  half  the  above  only. 

Tlie  liyhtM  form  another  item  of  difference,  but  less  considerable.  A  ship 
passing  through  the  Pentland  Frith  has  to  pay  the  followioff  lishts:  ml 

PentUnd  Skerries,  Dunaet  Head,  Capo  Wrath,  JaUnd  GIum,  6«ni  oiSi 


180 


THE  CIVIL  ENGINEER  AND  ARCHTTECrrS  JOURNAL. 


[Mil 


he  H  krrai'il  Willi  ths  htrp  of  Men:u:>'  ml  tb^  hr!::i^t  nf  Pluto.  i>h:Fh  lalicr 
hM«  [jcnilmnl  filling  on  wh  bide;  the  "  orrnn  Ti!i\n."  or  tal'i/ii,  vt  it- 
jiretcntvil  u  rrinring  ihe  fttt  en!;i»lv-,  »nd  K;»/  t..ir.?  rri^nblisoe  to  ihe 
anciaiit  fireiici ;  Ihc  frbnt  p*rt  b  itlirbtd  to  tba  tacit  hr  ihong:  Tie  htM 
of  the  viun^  I'l-guui  ii  riRec<lin^lr  l>paul:ful ;  be  tf  nni  bounding  fnuD  tb* 
Mrtb.  '  Tba  nciopp  coiiUinin|r  ibe  Ggure  btti'ag  two  otbcn  on  iti  ^faeuldm 
r«pr«*niti  ibc  itdrFniure  of  HcrrDlit,  luriMRwd  Mcl.impYgei.  {ram  tbe  blick 
and  kiirr  npjiMrann!  of  hii  loini ;  Ibe  vorr  U  ts  Ui'-Q^t : —  l'tm\ai  ind 
Acbemon.  two  brother-,  reriW  tbcir  noihi-r,  who  wirned  Ibrm  to  bcwar*  cf 
*  mui  wboio  loim  were  eorcird  wiib  blick  bair ;  itey  attempted  (o  rob 
HeKule^  while  &ileep,  and  fram  Ihtt  hul  the  Dane  of  C'ercopei ;  in  the  at- 
tempt ihrv  failed  and  avoki:  him,  md  V.b  l.ound  them  hand  and  f-«(  to  hi*  bo«, 
c.iili  dowDwardi,  and  carrleil  thtm  Ja  tint  isannrr ;  Ibty  began 
laughing  oii  tbe  accompliabment  of  tbeir  motheii  prtipliec}' ;  Ilereutei  aiked 
'  "'  '"  '  '  -  J  -  -'  ^-  --"^--  ),i^  (Ijj  reanon,  be  alio  iiugbcd 
ii  repmenled  ai  atroni;  nnd  nu^ 
roiH  appearance  ;  in  tbe  riieried 
ponilion.  the  hair  fall)  in  >  curioui  manner  ;  tbe  *lio!a  ffionp  ba<  been 
painted  in  i^irinnt  coloari,  and  in  tbe  eounteuance*  tnarb  of  Fcrptian  ei. 
prtiuon  ii  to  be  obtrnri.  The  bnnei  whii-b  dra*  tbe  rbiriot  raminl  part  of 
tbe  centre  mctopp  of  the  Eaitenl  Temple  j  it  is  very  iraiiprFwt.  and  ti  mp- 
poicd  to  rrpre<ent  tlie  celebration  of  tbe  nee  at  I'tlop  i  and  .Fnonaui ;  tbey 
arc  drawn  full  uf  fire  and  courage,  and  ire  finely  Tore -shortc lied  :  ibvy  have 
tbe  crapped  ean  and  manet  nhicb  arc  obtcrvable  in  thote  of  the  I'irthecon. 

Theie  iculpluni  arc  valuable  a>  qivrimcni  of  the  third  period  of  Ibe  art, 
tbe  eailieit  'if  n-liicb  i>  prubablj  the  Hindoo;  thi.>  Croat  rMemhlance  both 
tbnc  and  the  i^gyplian  bear  to  that  sItIl'  ii  remarkable,  and  givei  warrant  to 
■uppoie  that  it  wai  the  original  !>choal.  Of  Hebrew  fcalplura  there  are  no 
remains :  tbe  command  to  form  no  graren  image  p revenlcd  the  art  altdinb^ 
the  perfection  which  it  reached  in  the  nei^hhaiiring  country  of  Syria,  and 
would  feem  to  account,  that  wilhin  the  land  of  Jud,^a  no  »talue  bearing  marti 
of  sreat  antiquity  hu  been  rliseorcred.    Tbe  Egyptian,  "--  '"' ■'■ - 


laughing  on  tbe  accompliabment  of  their  moth 
tbem  why  tliry  laughed,  and  on  their  tellinc  b 
and  liberated 'l  hem.  The  Sgure  of  the  pidii 
cnlar,  and  tbe  two  priwincn  ba»e  a  eery  ludi<T0< 


?  f.gina  Mbooli 
and  tbe  careful  obicrvir  hai  it  in  hi: 
to  trace,  itcp  by  itep,  the  prcgreii 
iplendoiir  in  tlic  prcAuclioa  of  ihoi 
^   -d  which  the  I 


Einijcan,  tba 
nibbed  the  models  for  tbe  Crecian ; 

rer  within  tbe  m!li  of  tho  Muteum, 
the  art,  till  it  a'laincd  its  meridian 

iilpturei.  wl.oae  dilapidated  remwna 
niilaled  knowledgi',  gcniui,   Isbuur, 


On  the  wallj  of  the  building  containing  the  sculptum  we  ban  deicribed 
are  n  iplendid  collection  of  urcbitectural  modcli  and  eattt  from  itie  antique, 
which  were  callectcd  by  .Sir  1'.  Laurence,  and  purehaud  .-it  hit  death.  In 
the  centre  i>  n  model  of  the  shield  of  Achillea,  by  Ftaiman,  taken  from  the 
Iliail,  and  juilice  baa  been  done  to  the  conception  of  tbe  bard.  I'nder  glaii 
ca»  t  arc  Mme  very  curious  models  of  Druid  ijuoils ;  ibo  limiii  of  this  notice 
will  not  allow  09  to  describe  (hem. 


ECONOMY  OF  FUEL. 


Perlmps  there  is  no  subject  of  more  ^rticrol  i[n|iortance,  liotli  in  a 
scicnlific  and  a  natiutial  point  of  view,  tliuo  tliat  which  forms  the  title 
of  this  paper,  more  eaiieciallyat  the  present  time,  when  owing  to  the 
vnst  and  mpid  augmentation  of  (leam-jiowcr,  whether  as  applied  to 
inin<s,  ma II II factiiTM,  locomotive  or  mnri lime  piiiposes,  the  consump- 
tion of  fuel  \as  increased  to  an  almost  iiK-re<liblc  extent.  When  to 
theae  arc  added  tlic  enormoim  quantity  consumed  in  the  iroo>work$, 
betides  that  which  is  annually  exported  to  India,  the  Colonics,  and 
foreign  parts,  nu  cannot  but  contemplate  lllu  probability  of  tlie  ex- 
haiiMion  of  our  coal-beds  (there  bcitig  no  reproduction  of  coal  in 
this  country,  since  tlierc  are  no  known  natural  causes  in  o|>eratioo  Id 
Ibrm  otiicr  beda  (if  it)  otherwise  than  as  a  imtional  calamity,  involv- 
ing the  dcstniclion  of  a  prcnt  portion  iif  our  manufacturing  and  com- 
nicrciul  prosperity.  Nor  U  the  period  so  very  remote  wlicn  the  coal 
districts,  which  ut  present  supply  the  inetropcilis  with  fuel,  will  cease 
to  yield  any  mort:.  The  inimbcr  and  extent  of  all  the  priucipal 
coal-brds  in  the  north  of  En)>land  liavi^  been  ascertained,  and  calcnia* 
tioiu  mndo,  hy  which  it  would  appear  that  the  supply  will  he  [irobably 
exhausted  in  a  prriod  of  from  SM  to  400  yenrs. 

Pruri'4sar  Iliickhind,  in  his  evidence  nn  this  subject,  estimates  the 
duntion  of  llic  coal  in  thciiB  diitiiets,  at  lliu  present  rate  of  consump- 
tion, to  he  4fN)  yenrii. 

Professor  Scd!>wii'k,  who  iit  well  nopiuinted  willi  ilic  cor]  strata  of 
Nortliiimhcrland  and  Durliami  gave  liia  opinion  respecting  the  dura- 
tion of  the  ennl  of  these  counticK,  as  follows  : — 

tai 


And  he  Rirtlinr  odds  : — 

Our  nonbtm  coal-field  will  probably  be  in  the  m 


e  before  300  ycirs  hav 


Alrcady'this  event  lias  occurred  in  the  cool-liclds  of  Staffordshire, 
Warwickshire,  and  LGiccstcrshin-,  once  amongst  the  aioit  important  in 
tliu  kiniplom,  and  now  nearly  exliausled  -,  owing  lo  which  cause  the 
tnoDubcturc  of  iron,  for  which  these  districts  were  for  a  long  time  cele- 


brated, hu  been  nearly  discontinued  in  those  coaatiea,  and  the  cUi 
s(at  of  the  iron-trade  ii  now  removed  to  Uonmoutbahite  and  Glaov 
^anshirc  ;  in  wliich  two  countie*  alone  there  nie  upwards  of  100  Uat 
liimaces  for  tlie  smelting  of  Iran  at  pretcut  at  work,  which  may  h 
equal  to  the  production  of  about  400,000  tons  of  iron  a  year.  Nowli 
is  a  known  filet,  that  from  five  to  six  tons  of  coal  are  rnfuiredfotlkt 
production  of  one  ton  of  iron,  consequently  2,400,000  ions  of  oal 
would  be  coniiinied  in  South  Wales  in  the  iron-works  alone. 

The  ipiantitv  of  iron  made  in  Great  Britain  in  the  year  IB3S  ■ 
stated  in  the  "'^lining  Journal,"  of  October  T,  IS3',  lo  be  about  cm 
million  of  loni.  In  the  manurdcturc  of  which  six  milhons  of  tau  (f 
coal  would  be  consumed. 

The  total  consumption  of  coal  in  '.Great  Britain  in  the  year  UH 
was  stated  to  be  '2j  millions  of  tons,  and  the  quantity  expotte^  M 
India,  the  Coloiiies  and  ibreign  parts  about  two  nullions  of  tons,  liji 
probable,  liowever,  tliat  even  this  amount  was  coBsiderably  under  ihf 
actual  quantity  consumed  :  and  if  we  lake  into  consideration  tlie  tn- 
mense  increiise  tliat  ha^  Liken  place  since  that  period  for  the  piirpOKi  tt 
steim-nBvig'alian  aad  locomotive  engines,  we  shall  probablj  be  cimUr- 
rabij  nnder  the  mark  in  stating  the  whole  qiu'ility  of  cual  coasnmrf 
in  Great  Britain,  exclusive  of  that  which  is  exported  ut  30,000jm 
of  lon<i,  to  which  must  he  added  one-third  of  the  whole  amoiut,  ■ 
10.000,000  of  Ions,  for  cool  hfi  and  wasUd  in  fA<  mitui.  (Sw 
"  Holmi's  Treatise  on  the  Coal  Mines,"  who  states  Ihe  waile  d 
small  coal  at  the  pits'  mouth  to  be  one-fourth  of  Iha  whalp,  and  tk4 
in  the  mines  one-third.)  This  enormous  proportion  of  coal  leftnl 
waited  in  the  mines  seems  so  incredible  at  to  require  some  fortW 
eiplana'ioD,  and  this  cannot  be  better  ginn  than  in  the  words  ofa 
eminent  geologist,  Dr.  Biickland,  in^hU  "  Bridgwater 'nvuliH,''wb 

tVe  have  T'lrmanv  years  witnesiMMhe  disgraceful  and 'almost  incrediUl 
f^t  lliitt  mure  lliLin  a  uiillijn  uf  dialdront  [1,350,000  tons)  per  aQnuDi,bHif 
nearly  une-tl.ird  pj;;  at  tbe  best  couli  produced  by  tlie  mines  near  Nw- 
cu'le  Lave  Utu  condemned  to  wanton  waste,  on  a  fiery  heap,  perpelndr 
bluing  near  tbo  moulbof  almost  every  coal-pit  in  IhAtdisiriet.  ThisdtMas- 
tion  origin.iled  mainly  In  cerlaio  legiblative  enactments,  providing  ibM  tsal 
ill  London  should  be  sold,  and  the  duly  npoo  ii  rated,  (y  netutire  and  ttltf 
tceijhi.  Tlu  umiilkr  Coal  is  biakea  the  greater  the  ipace  it  Rlla;  it  beoa^ 
tbtrefore,  the  inliTesI  of  every  dealer  in  coal  lo  hug  il  of  la  latgt  a  nzt  nd 
111  trllit  of  a'  t'liaU  a  nie  la  he  iroi  abU.  This  campelh-d  tbe  piopiieWS 
of  the  luul- mines  tu  tend  Ibe  large  coal  only  to  market,  and  to  consip  tbi 
small  cusi  lo  demruction. 

In  i:i;  year  lit3l>  the  attention  of  Parliament  was  called  to  lliesc  evili.  Bid 
puriiuiinl  to  Ibe  icport  of  a  Committee,  tbe  duty  on  coal  was  repealed,  and  coat 
directed  to  he  wild  by  waght  iiutrad  ^  bg  mtaMvre.  Tbe  effect  of  till 
(ban^  luik  lieeu  that  a  (iinaideiuble  quantity  of  ci>a1  is  now  >bippcd  for  Its 
Luudon  mnrket  in  tbe  eiMe  in  which  it  comes  from  the  pit,  that  after  bad- 
ins  <be  Ciirgr>  the  smull  c%il  is  sepaiatcd  by  ikreening  from  the  rttt,  and 
answers  oi  fuel  fai  various  ordinary  purposes,  as  well  us  much  of  the  oMl 
wbitli  w.-ii  sold  ill  I.ondon  before  the  alteration  of  Ihe  law. 

The  dcKlruction  of  coal  on  the  fiery  heaps  near  Newcastle,  althmgb  dii^ 
nir.bed,  still  goes  on  liowcrcr  tu  a  frigbtTul  extent ;  thai  ought  not  lo  be  pv- 
mittcd.  since  tbe  ineviialile  consequence  of  this  practice,  ifallawedioaoa- 
liiiue,  must  be,  in  no  long  space  of  time,  la  consunie  all  tbe  beds  niduest  (he 
lurfoce,  and  rcadicit  of  accc&<  to  Ibe  coast,  and  thus  enhance  Ibe  priceofccal 
in  tbOAt  parts  of  England  which  depend  ou  the  coal-lield  of  Newcastle  for 
Ihclr  supply  ;  and,  finally,  lo  exhaust  this  coal-field  at  a  period  nearer  by  at 
leait  oiit-lhuJ,  than  tbat  tu  which  it  would  last,  if  wisely  ecoooiaiicd. 

The  concluding  oliser^ations  of  Dr.  Buckland,  on  this  imporlut 
subject,  arc  so  miicli  to  ttic  purpose,  that  it  will  he  a  sufficient  apologj 
for  intrudiicing  tlicm  hcix!.     He  proceeds  thus : — 

We  are  fully  aware  of  the  impolicy  of  needless  legislative  inleifemice,  hoi 
a  brood  line  has  been  diavn  by  nnture  between  commodities  annually  or  ps- 
riodicaUy  reproduced  by  the  soil  on  ili  surface,  and  Ihat  suhlenaneun  treuBM 
and  sustaining  foundation  of  industry  which  is  laid  by  nature  in  rtiii*  ol 
mineral  coal,  whose  amount  is  limited,  and  which  when  once  exhausted,  is 
RODC  for  ever.  As  the  lnw  most  justly  inleifures  ta  prevent  the  wanton  it^ 
slruction  of  life  and  property  il  should  aeeni  alio  to  be  its  duty  to  prevent  aO 
needless  wa*te  of  mineial  fuel,  since  (he  exhausiion  of  this  fuel  would  itiM** 
vetilbly  paralyse  the  industry  of  millions. 

Tljclcuaut  of  Ihc  soil  nuiy  nigluci  ar  cultivate  bis  hinds,  and  dispose  of  his 
produce  as  caprice  or  inleiest  may  dictate ;  Ihe  surface  of  bis  fields  is  n(S 
contumed,  but  remains  iiisceptihle  of  tillage  hy  bis  successor:  had  lie  tbt 
physical  power  tu  anniliilaie  the  land,  and  Ihcrchy  infiiut  an  irramediable  »• 
jury  upou  posterity.  Ihe  legislnture  would  justly  interfere  to  prevent  snct 
dcstruelion  of  the  future  T>-iuuri:es  of  the  natioi]. 

This  highly  favoured  counlry  lias  been  enriched  with  mineral  trenuits  ir 
her  strata  of  «ual,  incomparsbly  more  pracious  (ban  mines  cif  silver  or  of  gold 
Krom  llieae  sustaining  sources  of  industry  and  wcnltli.  let  us  help  ounelve 
abundantly,  and  liberally  eujoy  these  precious  gifts  of  the  Creator  ;  but  kt  « 
not  abuEC  them,  or  by  wilful  neglect  and  wan(on  waste,  dcs(roy  Ibc  fbunda(iai 
uf  (he  indualry  of  future  generations. 

Might  no(  an  assy  remedy  for  this  evil  be  baud  In  legisladve  eue 
meat,  tlial  all  coals  from  the  ports  of  Morlbunberlaud  and  Durham,  shoot 
tie  shipped  in  (bo  stale  in  which  they  come  from  the  pits,  aad  fixtu 
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Iha  pateDleei  to  cwry  ont  tti««  eiperimentj  to  r  prao- 
tjcal  reiult  it)  a  locomotive  engine  tba;  *re  about  to  build,  aad  thn 
an  alio  now  engi^  in  ezecntiag  orders  for  flzed  engine*,  which  will 
afford  an  opportuoilf  of  fullj  teiting'  thrir  power. 

Ws  itroagly  recommeod  the  eo^oe  to  the  notice  of  en^een,  and 
kdnM  them  to  avail  themselTet  of  the  •pportuiiity  of  forming  th«r 
own  Jndgment  of  iti  meriti,  by  •xunining  the  eagiae  at  work  at  the 
pniniaes  of  the  patentees,  wbo  will  be  happy  to  explain  ita  action. 


the  Table  of  experiments  abore  alladed  to. 

Ahodnt  of  FoacE  required  to  move 

a  ctank,  liaritu  a  nine  incli  throw, 
tfarougfa  oDe-foiirth  of  iu  revolu-| 

Tlie  Mine  eipeiiment  with- 
out any  weight  suspended. 

tion,  commencing  nt  an  angle  ofi 

with  a  Ulbs.  weight  suspended  at 

tbe  end  of  the  throw. 
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volume,  it  will  support  a  prenurs  equal  to  p  Izz^.    If  n 


t  increased  from  tt  tod,  its  tempenture  Iwing  still  I,  its  elastK 
forcu  p  will  be 

,  djt+m) . 

'""^  d'(.'+448)-* 
and  if  we  take  the  density  of  steam  Kenerated  under  a  pressure  of  30 
inches  of  mercniy  for  unity,  and  make  in  the  above  equation  p'=30, 
1^=1,  and  ('==21%  the  elastic  &rcc  of  steam  at  any  temperature  f  nilt 

be 

„^d(t-Hl8)      d((+448) 

P=*^— MO"  =— a2-'       ■      ■      -     I 

the  density  d  to  be  hereafter  determined. 

Having  by  this  formula  calculated  a  series  of  densities  (rom  Ibr 
experiments  of  Dulong  and  Aiago,  the  density  seemed  to  incrmte 
in  a  geometrical  ratio,  while  the  temperature  increased  in  an  anth- 
melical  ratio ;  but  a  formula  coostructed  on  this  principle  gaie  \k 
far  loo  Mgh  results  at  high  temperatm-es,  in  consequence  of  which 
we  introduced  the  divisor  t+448,  which  in  a  great  measure  comctri 
that  fault  of  the  formula.  It  then  became 
,_5(t-ai2) 
*=TH«- " 

Combining  the  equations  I  and  II,  we  obtain  finally 

loe.p  =  bg.((-H4S)+^-^^J|-',-l.3424227.        .     Ill 

The  following  Able  has  been  constntcted  for  the  purpose  of  ram- 
paring  the  results  of  experiment  with  those  calculated  by  Tredgold's 
rule  and  Ly  the  above  equation,  affording  ■  comprehensive  neirat 
their  variadona  and  discrepancies  op  to  an  clastic  force  of  'H 
atmospheres  :— 


l0fjj  = 


ON  THE  THEORY  OF  THE  STEAM  ENGINE. 

BT  ABISTinES  MORNAY,  ES4. 

In  MT  April  number  we  promised  to  lay  before  our  readers  a  new 
fcrmnla  for  calmilating  the  force  of  steam  at  different  temperatures, 
whicb  it  teemed  possible  might  represent  the  true  law,  since  it  con- 
tain* but  one  arbitrary  constant,  and  that  a  very  simple  o 


It  presents  likewise,  as  we  shall  show  in  the  ensuing  number, 
ftcilitieB  in  calculation  not  to  be  met  with  in  any  other  formula 
which  has  as  yet  been  proposed ;  not  in  calculating  simply  the  force 
of  steam  at  dinerent  temperatures,  (Trcdguld's  rule  being  simpler  for 
that  purpose,)  but  in  calculating  the  force  corresponding  to  different 
deniilies,  or  rather  the  variations  of  elastic  force  occasioned  by 
etungea  in  the  density  of  the  steam.  This  is  principally  useful  in 
eatimatiiig  the  effect  of  espansivc  steam  engines,  for  which  the  for- 
molft  was  specially  sought,  and  if  it  does  not  give  the  actual  density 
with  perfect  accuracy,  the  error,  which  cannot  be  very  great  in  any 
practical  case,  may  be  almost  entirely  ctimbatcd  in  its  application 
to  that  object. 

Our  formula  is  founded  in  part  on  the  two  physical  laws  discovered 
by  Gay  Lussac  and  Mariotte;  the  formeiAhat  elastic  fluids  receive, 
under  a  given  pressure,  for  every  additionaldegrec  (Pahr.),  an  acces- 
sion to  their  bulk  equal  to  one  480th  of  the  volume  they  would 
occupy,  under  the  same  pressure,  at  the  freezing  point  of  water ;  the 
latter,  that  the  elastic  force  of  gases  is  directly  proportional  to  their 
density,  or  inversely  as  their  volume.  If,  therefore,  we  divide  the 
voltune  of  a  given  quantity  of  any  clastic  fluid  at  32  deg.  into  480 
equal  parts,  its  volume  at  0  dcg.  will  be  equal  to  448  of  those  parts, 
tad  at  any  temperature  I,  f-H48.  Thus,  if  a  given  quantity  of  fluid 
occupia  at  the  tem^ieratuie  I'  and  under  the  pressora  p',  the  volume 
C,  it  will,  at  any  higher  temperature  t,  and  under  tht  same  pressure 
^,  occupy  B  spKC  equal  to  v*  ^l   "1^  j  hut  if  confined  to  its  taiginal 
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Shaft  sunk  by  the  side  of  an  old  chalk  pit,  in  a  field  opixifiite 
the  Star  Inn,  Merstham,  374  feet  above  nigh  M^Ucr. 

ft.  in. 
15    0    Strong  lumpy  chalk  much  shaken  by 

vertical  nssures. 
4    0    Fine  strong  chalk. 
0    2    Layer  of  plate  flint. 
7    0    Firm  rock  chalk. 


26    2 


Rock  chalk  continues — 

Shaft  sunk  at  the  end  of  a  plantation  in  the  parish  of  Chipstead 
on  the  road  from  London  to  BriglUon,  320  feci  above  higli 
water. 

fit.  in. 
8    0    Loam  and  flint  gravel. 


fi 

3 

23 


0 
0 
0 


Clean  clavey  loam. 
Loam  and  llintn. 
Solid  chalk. 


40    0 


Rock  chalk  continues : — 

Boring  at  Dean's  Farm  commenced  at  surface  402  feet  above 
high  water : — 


ft.  in. 
10  0 
21     0 

31    0 


Loan  and  gravel. 
Chnlk  much  shaken. 


S<did  chalk  below  this  depth. 

Boring  in  Coulsdon  Parish  commenced  292  feet  above  high 
water: — 


ft.  in. 
6    0 
20    6 

2G    6 


Chalk  marl. 
Chalk  much  shaken. 


Solid  chalk  below  this. 

Boring  in  a  field  belonging  to  Sir  William  Joliffc  in  the  parish  of 
Merstham,  commenced  at  375  feet  above  high  water : — 

ft.  in. 

11     0    Flint  and  gravel. 
2    0    Loose  sand. 
15    0    Chalk,  with  flints. 
47    0    Hard  chalk. 


75    0 


Boring  at  a  spot  400  feet  above  high»water  mark  :— 

ft.  in. 

16    0    Flints  and  gravel. 
42    0    Hard  chalk. 


58    0 


From  the  above  it  will  be  seen  that  the  chalk  of  Merstham  con- 
sists mainly  of  the  inferior  beds  of  rock  chalk.  One  of  the  lx)ring8 
indicates  a  layer  of  flint,  and  this  is,  j^robably,  the  lowest  of  those 
layers  which  are  exposed  in  the  quames  of  S'mitham  Bottom,  near 
Croydon.  It  is  true  that  flints  are  abundant  in  the  upper  part  of  the 
chalk,  even  at  Merstham,  but  they  are  in  a  loose,  unstratified  state, 
and  have  evidently  been  washed  from  their  natural  position,  which 
is  considerably  higher  than  where  found  at  present.  Below  the  chalk 
marl  in  which  the  loose  flints  are  imbedded,  the  rock  clialk  is  at  first 
considerably  shattered,  but  at  a  greater  depth  is  extremely  firm,  and 
might  be  used  for  building  where  it  can  be  protected  from  the  action 
of  air  and  water. 

Numerous  quarries  are  worked  in  the  neighbourhood  of  Merstham, 
and  the  excellent  quality  of  the  lime  burnt  from  this  chalk  is  well 
known.  In  the  quarries  south  of  Merstham  the  chalk  is  much  shat- 
tered by  vertical  fissures,  which  appear  to  separate  the  whole  face 
into  rectangles  of  about  six  inches  wide.  Considerable  quantities  of 
debris  have  fallen  from  the  face  of  the  chalk  which  rarely  stands  up- 
right for  aiw  length  of  time.  In  one  quarry  which  I  nave  visited 
the  depth  of  chalk  is  about  50  feet,  and  the  slope  nearly  one-third  to 
cnei  and  in  anotheri  rather  nearer  to  Mersthanii  bat  stiu  on  the  aooOi 


side,  the  chalk  fape  which  here  also  is  about  50  fleet  in  height,  stands 
upright  from  the  bottom  to  within  20  feet  of  the  top.  The  fire-stone 
is  obtained  at  Merstham  from  galleries  worked  nnoer  the  chalk,  and 
extending  a  considerable  distance  under  ground*  A  large  shaft  hss 
also  been  sunk  down  to  the  firestone,  andconfdderable  quantities  have 
been  brought  to  the  surftice,  and  used  for  the  ornamental  woik  of 
Lord  Monson's  house  at  Gatton,  ftrom  which  estate  the  firestone  is 
principally  obtained. 

A  great  deal  of  discussion  arose  during  the  struggle  between  the 
various  Brighton  lines  in  the  session  of  1837»  as  to  the  best  method  of 
forming  the  chalk  excavations.  It  was  argued  by  one  {Nurty  that  a  slooe 
of  from  I  to  I,  to  1  to  1  should  be  adopted  for  the  cuttings,  vmle 
another  proposed  to  make  the  sides  nearly  vertical,  contenaing  ihst 
a  slope  of  onc-hixth  to  1  was  sufficient.  A  third  party  proposed  s 
system  of  benching  at  about  every  15  feet  in  height,  the  suceesuTe 
steps  to  be  vertical,  and  to  be  fiiccd  with  rock-chalk.  The  ieoom- 
panving  drawing  (fig.  4)  exhibits  the  two  designs  proposed  respee- 
tivelv  by  Mr.  Rastrick  and  bv  Mr.  Gibbs. 

of  the  Oxtcd  Pass,  which 'was  selected  for  the  south-eastern  lisc^ 
I  am  not  able  to  say  much.  The  Oxted  chalk,  on  the  south  side  of 
the  summit,  is  of  a  brittle,  friable  nature,  and  does  not  appear  to 
stand  well  in  the  quarries  at  a  less  slope  tlian  about  i  to  I .  Tlik 
may  be  observed  in  the  great  Oxted  quarries,  and  in  a  small  nt 
about  40  yards  from  the  line.  The  ^vXt  lies  up  very  high  beyond  Uw 
clialk  at  this  place,  and  several  springs  may  be  observed  at  the  junc- 
tion of  the  ^ault  and  the  firestone.  Close  to  the  road  leading  over 
the  clialk  hills  at  Oxted  is  the  celebrated  Riddlesdown  quany,  the 
property  of  Mr.  Atkins.  The  deepest  face  of  chalk  in  this  quanr  is, 
standing  at  a  slope,  something  steeper  than  ^  to  1.  The  chalk  Doe 
is  in  very  large  blocks,  and  contains  no  flints.  The  frost  occasko- 
ally  brings  down  masses  of  this  chalk,  the  face  of  which,  after  a  ftll, 
presents  a  rugged  irregular  appearance,  in  consequence  of  the  ftB- 
ing  out  of  occasional  loose  blocxs,  while  others  have  been  too  finiih 
w^ged  in  to  be  thrown  doiKn.  In  addition  to  the  preceding  jninch 
pal  passes,  a  number  of  others  have  been  tried,  mainly  with  the 
object  of  discovering  a  spot  where  the  chalk,  although  rising  to  s 
considerable  altitude,  should  yet  be  narrow  in  the  direetion  of  the 
line  intersecting  it.  Thus,  admitting  that  a  timnel  were  neeessa^, 
it  will  obviously  be  possible  that  tne  very  highest  summit  of  the 
chalk  may  be  found  most  eligible,  because  the  ridge  at  this  sumniit 
may  be  narrower  and  more  compressed,  thereby  occasioning,  at  the 
ends  of  the  tunnel,  less  work  than  on  a  line  whicn  penetrates  a  mndb 
more  depressed  i>art  of  the  range.  Although  certainly  not  justified 
in  saying  that  this  condition  was  answered  uy  any  of  the  tnal-lipes 
through  the  more  elevated  jmrts  of  the  Surrey  nills,  it  may  neveIth^ 
less  be  useful  to  record  the  result  of  these  trials,  one  of  which— the 
Oxted — has  been  already  mentioned,  the  others  being  at  Betchweith, 
and  at  Bletchingly.  The  BctchworUi  line  was  intended  to  cross  oier 
a  comer  of  Epsom  race-course,  touching  the  park  of  Baron  de 
Tessier,  and  thence  passing  between  the  vulages  of  Betehworth  sad 
Buckland,  The  summit  of  the  railway  in  the  chalk  was  300  feet 
above  high  water.    The  chalk  of  Betehworth  is  remarkably  dzy,  end 


j 


which,  in  connexion  with  tne  approach  on  each  side,  was  found  so 
comparatively  inelinble,  that  all  idea  of  canying  a  line  in  that  direc- 
tion was  immediately  abandoned.  This  summit  is  at  the  aouth-cait 
comer  of  Piatt  Green,  on  the  road  leading  thence  to  Tupwood  Com- 
mon ;  height  above  high  water  mark,  730  feet. 

The  first  i)ass  in  the  South  Down  range  which  I  propose  to  notice,  it 
that  througn  which  the  River  Adur  flows  to  its  em^oifcAMrtf  at Shorehsm. 
The  lines  through  the  Adur  valley  entered  the  chalk  at  Beodi^, 
about  5  miles  from  Shoreham,  and,  as  the  tide  flows  in  the  Adur  as  nor 
as  Bine's  Bridge,  which  is  seven  miles  higher  than  Beeding,  it  iBtsj 
readily  be  supposed  that  the  chalk  in  this  valley  is  depressed  to  a 
ver)'  uncommon  extent.  Accordingly  we  find  that  the  four  lines 
severally  laid  out  by  Mr.  Vignoles,  Vlt,  Stephenson,  Mr.  Gibbs,  snd 
Mr.  Cundy,  nowhere  rose  more  than  25  feet  above  high  water  mark  ia 
their  course  through  this  valley.  The  general  features  of  a  seetioB 
through  this  \m&^  taken  in  a  straight  line  or  a  line  whose  curves  sre 
not  incompatible  with  railway  travelling,  consist  of  low  groond 
forming  the  marshes  on  the  sides  of  the  river,  alternating  with  steep 
banks  of  chalk  which  flank  the  marshes,  and  which,  it  may  be  pre- 
sumed, presented  a  greater  resistance  to  the  original  force  of  inter 
than  the  adjoining  parts  of  the  chalk  which  have  been  swept  awsy 
towards  the  sea. 

The  valley  of  the  Adur  affords  the  engineer  many  instructive  on> 
portunities  of  observing  the  conditions  under  which  slojies  of  cbslx 
may  be  expected  to  stiuidy  and  it  may  not  hexo  be  out  of  plaoo  to 
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and  a  considerable  quantity  of  debris  has  fallen  to  the  base  of  the 
cliff. 

In  the  neighbourhood  of  Chatham  are  several  chalk  excavations, 
but  none  so  extensive  as  those  at  Dover.  East  of  the  town  on  the 
road  to  Maidstone,  a  cutting  of  about  30  feet  in  depth  stands  nearly 
vertical.  In  the  fortifications  of  Chatham,  most  of  the  chalk,  as  at 
Dover,  is  faced  with  brickwork.    One  excavation,  however,  forming 


slope  being  preserved. 

The  principal  ciinal  with  which  I  am  acquainted  passing  to  any 
extent  in  the  chalk  formation,  is  the  Thames  and  Meaway,  which  \h 
formed  from  the  village  of  Higham,  to  its  termination  at  the  Med- 
way,  a  distance  of  21  miles,  by  means  of  a  tunnel  almost  entirely 
through  chalk.  In  the  open  passii^g  place  on  this  canal,  an  excel- 
lent example  is  seen  of  a  chalk  cutting,  executed  with  a  steep  slope. 
A  good  deal  of  peeling  off  has  taken  place  here,  and  as  this  assertion 
has  been  disputed,  I  beg  to  state  a  fact  coroborating  its  accuracy. 
A  small  piece  of  brickwork,  perhaps  about  10  feet  s(|uare,  has  been 
built  on  one  part  of  the  face,  and  when  I  visited  the  place  on  two 
occasions  about  two  years  ago,  the  brickwork  projected  at  least  6 
inches  from  the  face  of  the  cutting,  although  when  first  built  it  liadno 
doubt  been  flush  with  this  face.  Hence  a  ver}'  clear  proof  was  obtained 
fchat  the  chalk  here  had  scaled  off  at  least  to  the  width  of  6  inches. 
I  may  add,  that  I  have  been  informed  by  a  gentleman  who  lias  seen  the 
place  within  the  last  four  mouths  that  the  brickwork  had  then  fallen 
down,  and  that  the  chalk  had  very  visibly  wasted  since  our  first  ex- 
amination two  years  ago.  Extensive  chalk-cuttings  are  exposed  at 
each  end  of  the  tunnel,  namely,  at  the  Friendsbury  entrance,  where 
the  cutting  is  nearly  upright,  and  at  Higham,  where  the  cutting  is 
also  nearly  vertical,  but  more  detritus  is  seen  at  the  base  here  than 
at  Frindsbury.  All  these  cuttings  are  in  the  upper  chalk,  in  which 
plates  of  flint  occur  at  short  intervals. 

The  famous  (marries  of  Northfloct  and  Greenhithe  are  well  known ; 
in  the  former  of  these  I  witnessed  the  only  instance  that  ever  came 
under  my  observation,  of  chalk  standing  perfectly  upright  without 
any  appearance  of  scaling  on  the  face,  or  of  detritus  at  the  base. 
This,  however,  may  certainly  be  seen  on  each  side  of  a  short  road 
leading  from  the  London  road  into  the  Northfleet  quarry,  which 
stretches  down  to  the  river.  The  depth  is  30  feet,  and  the  sides  are 
Quite  upright,  with  a  greenish  timewom  appearance.  One  place  in 
the  quarry  is  90  feet  in  depth ;  the  chalk  has  scaled  and  formed 
debris  at  the  base.  This  chalk  has  few  fissures,  and  contains  many 
flints  in  the  upper  part,  the  lower  being  very  hanl  and  fine.  The 
average  depth  of  the  Northfleet  quarry  is  alx)iit  70  feet,  standing 
nearly  upright,  and  upon  the  whole  with  little  debris  at  the  base,  con- 
sidering its  great  depth. 

The  Eastern  quarry  at  Greenhithe  is  87  feet  deep,  nearly  upright, 
with  rather  more  debris  than  at  Northfleet.  In  some  places  round 
the  sides  of  this  guarrv,  where  ancient  fissures  have  been  filled  in 
with  gravel,  considerable  falls  have  been  brought  down,  proljably 
by  the  well-known  action  of  frost  behind  the  mass. 

The  Western  quarry  has  a  fiice  of  80  feet,  standing  upright,  but 
much  debris  occasionally  falls.  It  is  difficult  in  these  quarries  to 
estimate  the  annual  wasting  of  chalk  by  scaling  or  peeling  off,  be- 
cause in  many  cases  it  is  fre(iuently  removed,  and  it  becomes  quite 
uncertain  whether  the  observer  is  witnessing  the  accumulation  of 
only  a  few  weeks  or  that  of  Jis  many  months.  The  top  of  this  quarry 
at  Greenhithe  is  covered  with  a  bed  of  loamy  gravel,  which  has 
filled  up  occasional  cylindrical  wells  in  the  chalk  of  small  bore  to 
the  depth  sometimes  of  40  feet. 

The  nature  of  the  decomposition  which  operates  so  extensively  on 
many  kinds  of  chalk,  lias  been  the  subject  of  great  variety 
of  opinion,  and,  as  bearing  on  this  question,  I  take  the  liljerty  of 
pausing  here  to  draw  an  important  inference  from  the  observations 
above  described  on  the  chalk  of  this  district.  Excavations  partly 
composed  of  the  upper  chalk  with  flints,  and,  towards  their  base,  of 
the  lower  or  gray  chalk,  will  best  illustrate  the  position  I  am  about 
to  advance,  namely,  that  the  decomposition  almost  entirely  takes 
place  in  the  lower  chalk,  and  not  in  the  upper  chalk,  with  flints.  It 
will  be  remembered  that  the  only  instance  I  have  described  of  an 
upnght  cutting,  without  detritus  at  the  base,  was  at  Northfleet, 
where  the  deptJi  was  only  30  feet,  while  at  other  spots  close  by, 
where  the  depth  was  80  or  90  feet ;  considerable  quantities  of  debns 
have  fallen  down  all  along  the  face.  From  almost  every  instance  I 
have  been  able  to  observe,  I  think  it  clear  that  the  upper  chalk  with 
flmts,  where  not  much  shaken,  really  will  stand  upright  without 
scaling.  At  the  same  time,  it  is  no  less  certain  that,  below  a  particu- 
lar  depth,  the  chalk  undergoes  a  very  apparent  and  extensive  decom 
jKwition,  and,  in  many  cases,  presents  a  base  visibly  hollowed  out. 


It  may  be  difficult  to  fix,  in  every  chalk  excavalkm,  the  line  be- 
neath wnich  the  decomposition  is  so  evident;  bat,  in  the  Norflilleet 
quarries,  the  line  appears  well  defined  by  a  curious  and  remariubly 
regular  plate  of  flmt,  which  extends  all  round  the  fibces  of  the 
quarry,  and  which  is  considered  identical  with  a  similar  plate  or 
layer,  seen  at  both  ends  of  the  Thames  and  Medway  CanalTmaKl, 
and  in  the  open  cutting  for  the  passing  place. 

It  is  hardly  in  acconlance  with  hitherto  received  opinions  on  Ae 
subject  of  chialk  cuttings,  to  say  that  these  will  stand  better  in  theiri 
upper  than  their  lower  beds,  and  yet  the  result  of  every  obserrBtioa 
made  on  the  chalk  of  Kent,  leads  positively  to  the  conclusion  thst 
the  superior  beds  of  chalk  are  less  subject  to  decomiK)8ition  than  the 
lower.  Instances  in  proof  of  this  may  be  seen  at  Dover,  paitien- 
larly  on  the  eastern  side  of  the  town ;  at  Chatham,  in  the  militaiT 
works ;  at  Rochester,  and  the  other  entrance  of  the  Thames  and  Med* 
way  Tunnel ;  and  at  the  quarries  of  Northfleet  and  Greenhithe. 

In  considering  the  nature  of  chalk  decomposition,  it  is  necessaiy 
to  distinguish  this  from  the  falling  of  chalk  which  is  shattered  bf 
vertical  hssures.  In  the  latter  case,  large  masses  &1I  down,  who 
loosened  by  high  winds,  or  slightly  burst  by  frost;  but  theregidir 
decay  of  solid  chalk  arises  from  the  peeling  off  or  scaline  wnidi 
takes  place  on  the  face.  This  is  almost  invariably  observe  bdov 
the  flints,  and  is  evident  when  verv  white  spots  are  seen  on  the  Cue: 
from  these  spots  large  flakes  or  cakes  of  chiuk  have  Mien  down  to  the 
base,  and  although  these  are  inconsiderable  in  thickness,  sometimes  not 
more  than  an  inch,  yet  the  frequency  with  which  they  fall  renden 
this  a  source  of  very  extensive  decay. 

Having  mentioned  the  various  railways  intersecting  the  chslk  m 
other  directions,  as  well  as  those  in  the  south  of  England,  I  mnit 
now  explain  that,  with  the  former,  my  acquaintance  is  very  limited} 
and  I  consider  it  more  respectful  at  once  to  confess  my  inability  ftt 
say  anything  useful  of  them,  than  to  attempt  any  review  from  such 
imperfect  means  as  those  in  my  iK>wer.  A  few  remarks,  hoirevcr, 
on  the  clialk-cuttiiigs  of  the  London  and  Birmingham  Railway,  the 
only  other  line  of  which  1  can  speak  from  personal  observation, 
not  be  entirely  uninteresting. 

The  Chalk  of  Watford  Tunnel  is  very  soft  and  white,  with  n 

rous  layers  of  flint,  and  much  saturated  with  water,  in  which  reiocet 
it  differs  from  all  the  former  kinds  of  chalk  I  have  described — t£e» 
being  all  remarkably  dry,  at  least  as  deep  as  they  have  hithott 
been  explored.  At  the  northern  end  of  Watford  Tunnel  is  the  wot 
soft,  white  clialk  with  flints.  The  slope  from  the  base  is  f  to  1,  anti 
within  15  feet  of  the  surface,  when  the  slope  is  incretsed  la 
Htol. 

The  cuttmg  near  Cow  Roost  consists  also  of  veiy  white  chilkp 
much  saturated,  and  the  slopes  are  I(  to  I,  in  25  feet  cntti^^ 
Further  on  the  line,  in  a  cutting  near  the  road  from  Tring^  the  low 
gray  chalk  occurs  in  moderately  sized  blocks.  The  enttinff  atAr 
north  end  of  the  short  Tring  tunnel,  consists  of  chalk,  chslk  muV 
and  a  little  gravel.  The  slope,  which  is  }  to  1  in  35  feet  cuttiii^ 
stands  well,  and  the  chalk  appears  drier  than  in  some  of  the  cuttiifi 
nearer  London. 

The  saturation  of  the  chalk  on  this  line  is  occasioned  by  the  alii> 
tude  of  the  gault  brick  earth,  which  lies  up  very  high  in  the  nei^ 
bourhood  of  Ivinghoe,  and  dams  back  the  water,  wluch  cannst 
eecape  from  the  chalk  at  a  lower  level  than  the  top  of  the  suit 
The  Birmingham  Railway,  it  is  well  known,  passes  througjl  the 
chalk  in  the  same  valley  as  the  Grand  Junction  Canal. 

Having  already  submitted  an  opinion  relative  to  the  position  of 
the  clialk  which  is  most  calculated  to  stand  with  an  upright  bcc; 
I  would,  however,  in  this  respect,  make  a  great  distinction  hetvfci. 
the  chalk  of  different  places.  The  inferior  beds  of  chalk  are  nndl 
more  shaken  in  some  districts  than  in  others,  and  even  in  coniiKMi* 
tion  the  gray  chalk  comprises  several  varieties,  as  will  readify  ht 
seen  on  comparing  the  cnalk  of  Sliakespere*s  Cliff,  at  Dover,  vilk 
the  chalk  (of  corresponding  depth  in  the  group)  at  Merstham,  ttil 
elsewhere.  When  tne  lower  cnalk  is  much  shattered,  the  fiwe  is 
only  prevented  from  giving  way  by  the  system  of  mutual  dovetailm^ 
occasioned  by  the  pyranudal  form  of  the  fractured  blocks.  Tfii 
angles  of  one  block  abut  upon  the  angles  of  another,  and,  proridcd 
the  base  be  Arm,  the  whole  will  stand  for  some  time.  But  it  .w3I  ha 
evident  that  this  supix)rt  must  fail  when  the  angles  become  worn 
down,  as  they  constantly  do  become,  by  the  process  of  real  deeompoii-  '-. 
tion.  Large  falls  nviy  now  be  expected,  and  I  believe  that  these  an  J 
the  cu-cumstances  under  which  the  lower  chalk,  when  much  shakos  1 
invariably  gives  way.  ^ 

It  seems  verv  reasonable,  therefore,  that  the  system  of  &cing  tha 
chalk  with  a  thin  wall  of  brick,  or  of  any  kind  of  building  or  rabbit 
stone,  should  afford  protection  against  this  danger.  At  preaenl*  1 
believe  there  are  no  examples  of  cnalk-cutting  with  the  aides  upn^ 
and  faced  in  this  way,  but  it  will  be  highly  uaefiili  at  some  fiitiite 
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andthit  the  bed  of  the  Clyde  wis  better  adapted  for  such  an  operation, 
it  does  not  appear  to  ns  to  strengthen  the  arguments  in  favour  of  dredg- 
ing the  Dee»  m  comparison  with  the  more  certain  and  less  expensive 
plan  of  the  canal. 

The  snlyect  of  dredj^g  the  old  channel  of  a  river,  or  substitutinic  a 
canal,  is  replete  with  interest,  and  demands  the  gn>atest  skill  and  uls- 
crimination  of  the  cnj^ineers  ;  wo  shall  take  an  early  opportunity  of 
again  referring  to  the  report  and  papers  connected  with  the  contro- 
Tersy  between  the  parties. 

POLYCHROMY  OF  THE  ANCIENT  GREEKS. 

Traces  m^  be  found  on  the  marbles  of  Campidc  and  of  the  Brituh 
Museum.  The  Parthenon,  the  Propyleia,  the  Thcsoium.  the  Erechtheium, 
and  Pinacothcca,  hare  all  remains  of  paint  '2,(KH)  years  old.  Many  writers 
in  the  German  periodicals  have  treated  on  this  su1>j(.'ct,  but  somewhat  in  a 
vague  and  cursory  manner.  The  Institute  of  British  Architects  has  priven 
some  detailed  collections  of  notes  and  illustrations.  A  French  architect  of 
eminence  has  published  some  elaborate  restorations  of  polycliromy.  (-ol. 
Leake  has  these  words  (in  his  "Athens,"  p.  399),  to  the' exact  truth  of 
which  every  accurate  observer  can  bear  witness:  "All  the  sculptures  of 
the  Thcseium,  with  those  of  the  metopes  and  those  of  the  friezes  of  the 
vestibules,  presene  the  remains  of  colours  with  which  they  were  painted. 
"Vestiges  of  bronze  and  gold-coloured  arms,  of  a  lilne  sky,  of  blue,  green, 
and  red  drapery,  are  still  very  apparent.  A  painted  fuliage  and  meander 
is  seen  in  the  interior  cornice  of  the  peristyle,  and  a  painted  star  in  the 
lacunaria."  To  this  I  may  add.  a  bright  red,  blue,  and  yellow  pattern,  in 
the  newly  cleared  part  of  the  Pinacothecn,  the  eprg  shape  moulding  on  frag- 
ments of  cornices  lymg  beneath  the  Propyleia,  the  same  near  the  Erech- 
theium, a  yellow  coloured  pattern  in  parallel  lines  in  the  roof  of  the 
Caryatid  portico  of  the  same,  besides  an  A  la  Grecque  pattern  and  star  in 
fragments  of  the  same  building,  and  evident  traces  in  the  upper  part  of 
flutings  and  the  capitals ;  tlie  outlines  of  these  and  most  other  patterns  are 
scratched  on  the  marble  with  some  sharp  tool.  In  the  Museum  of  the 
Acropolis  arc  fragments  supposed  to  belong  to  the  Hecatompedun,  which 
retain  very  bright  colours,  red  and  blue,  particularly  some  triglyphs ;  a  head 
of  which  the  hair  appears  to  have  been  gilt.  Some  of  these  fragments, 
retaining  bright  colours,  are  now  in  London ;  and  the  colours  themselves, 
from  analysis,  appear  to  have  l)een  mixed  with  honey  and  wax.  In  short, 
the  buildings  of  tne  age  of  Pericles  were  painted.  Whether  the  cftstom 
vras  derived  from  E^pt  or  not,  it  would  be  absurd  to  say  that  the  Greeks 
showed  exquisite  skill  in  arcliitecture,  and  a  barbarous  taste  in  painting. 
Those  who  cry  out  most  loudly,  forget  that  time  has  now  re-painted  the 
Parthenon,  &c.  for  them,  with  a  great  variety  of  the  richest  bro^iTis  and 
grey  tints,  otherwise  it  could  not  have  been  seen  when  the  sun  shone  on 
the  fresh  cut  marble.  This  is  illustrated  by  the  poor  effect  of  the  columns 
of  the  re-erected  Temple  of  Victorv',  which  are  white  from  having  been 
biuried  for  two  or  three  centuries  in  the  earth.  The  secret  of  taste  seems 
to  have  been,  that  the  backgroimds,  and  plafonds,  and  the  triglyplis  (as  re- 
presenting the  stone  cut  through),  were  painted  deep  blue,  to  assimilate 
with  the  sky  they  represented,  and  which  appeared  above  tliem ;  that  tlie 
flutings  of  columns  and  other  large  members  were  coluured  with  neutral 
tints,  while  the  minute  ornaments  were  marked  by  the  brightest  reds, 
yellows,  greens,  and  blues, — highly  contrasted  indeed,  but  each  so  small  in 
breadth,  that  they  produced  no  gaudy  effect  at  the  height  to  which  th(!y 
were  elevated,  being  chiefly  on  cornices,  friezes,  capitals,  &c.  When  the 
eye  was  directed  to  any  one  spot  of  the  building,  the  contrasted  hues  pro- 
duced a  high  relief  and  variety ;  but  wlien  it  was  removed,  so  as  to  take 
in  a  view  of  a  large  part  of  the  structure,  the  ctilours  by  no  means 
destroyed  its  unity,  since  they  then  became  mingled  like  tlie  vanisliing 
rauibow.  Such  an  effect  any  one  may  s(!e  from  ap])roachiug  or  withdraw- 
ing from  a  card  coloured  with  prismatic  colours.  Von  Klenze  has  given 
a  pretty,  but  not  entirely  happy  illustration  of  this  in  his  circular  temple 
at  Mmiich.  An  interesting  discovery  in  polychromy  has  just  been  made  in 
a  statue  in  alto-relievo,  discovered  between  the  south-eastem  promontory 
of  Mount  Hymettus  and  Sunium;  it  is  six  feet  liigh,  and  generally  (except 
in  one  arm)  of  good  proportions.  The  subject  Ls  a  warrior,  anned  with 
helm,  breastplate,  greaves,  and  spear,  standing  erect,  in  profile.  The  beard 
and  countenance  remind  one  much  of  the  Kgina  marbles,  but  the  style  is 
.  superior ;  beneath  the  breastplate  a  leather  jerkin  seems  to  have  been 
woni,  and  the  fustinella  descends  below  this  half  way  du^-n  the  thighs,  like 
a  highlander's  tartun.  llic  background  lias  been  coloured  venuillion  ;  the 
tints  on  the  flesh  are  nearly  gone,  but  the  elaborate  patterns  on  the  armour 
are  clearly  visible ;  among  these  are  borders  in  a  variety  of  forms  in  bright 
colours,  besides  stars,  and  stmie  other  ligures  not  easily  deciphered.  Blue, 
red,  and  yellow,  are  the  recurring  colours ;  and  the  whole  effect  is  exceed- 
ingly good,  and  indeed  imposing,  for  the  countenance  (the  beard  being 
triinmed  aud  pointed)  is  earnest  and  intelligent.  The  pedestal  bears  the 
words  f>yw  Apurrokwvs,  a  sculptor,  who,  it  appeai-s,  was  one  of  the  founders 
of  the  school  of  Sicyou,  loug  before  the  rise  of^that  of  Athens.  Here,  then, 
is  a  painted  statue  still  in  existence,  as  decidedly  painted  as  was  that  of 
Shakspcre  iu  Stratford  Church;  it  was  the  production  of  a  famous  school, 
the  taste  of  which  seems  to  have  been  followed  by  Phidias  himself,  in  the 

Eeat  cryselcphantine  statue  of  the  goddess  in  the  Parthenon,  since  this 
iter  had  coloured  cannents,  for  the  golden  peplos  descended  to  the  feet. 
If  Phidias  then  condemned  not  Ariiituclcsy  woat  nay  we  dare  to  gay  in 
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While  I  am  writing,  some  beautiful  reliefs  have  been  discovered  near  the 
temple  of  Victory  similar  to  the  two  aduiirable  specimens  already  found 
tliere  ;  a  series  of  winged  Victories  seem  to  have  formed  a  prolonged 
decoration,  of  a  unique  kind,  round  the  front  of  the  base,  for  they  could 
not  have  belonged  to  the  temjilo  itself.  Mr.  Pittachi  lias  also  discovered 
some  vases  on  the  spot  where  the  work  of  the  sculptor  of  Sicyon  was  found; 
and  could  this  active  officer  be  supplied  with  means,  no  doubt  many  ricb 
remains  would  reward  his  labours,  but  the  government  can  only  allow  him 
a  very  small  aimual  sum  for  the  excavations  of  the  Acropolis,  and,  unfor- 
tunately, a  jealoiis  and  ill-judged  law  has  the  effect  of  stopping  all  enter« 
prise  on  the  port  of  foreigners. — Athenatim, 

ST.  BRIDE'S,  FLEET-STREET. 
(From  tlie  Churches  of  London,    By  G.  GoowiK,  Jun.,  F.S.A.) 

The  present  edifice  was  not  constructed  until  1G80.  Sur  Christopher 
Wren  was  the  architect ;  Mr.  William  Dickenson  the  superintending  sur- 
veyor. The  cost  was  £11,130.  The  steeple  was  not  commenced  until 
some  time  afterwards ;  for,  according  to  an  entry  in  the  parish  books,  Ox 
first  stone  was  laid  October  4th,  1701.     It  was  completed  in  1703. 

The  steeple,  as  lef\  by  Wren,  was  234  feet  in  height  from  the  ground,  io 
consequence  of  which  great  elevation,  and  from  the  wont  of  proper  prcean- 
tions,  it  was  twice  seriously  injured  by  lightning.  On  the  first  of  then; 
occurrences,  namely  iu  June  17G1,  so  much  damage  was  done,  that  it 
was  found  requisite  to  take  do>ni  fiT)  feet  of  the  spire.  The  metal 
vane,  the  cramps  witli  which  the  masonr}*  was  secured,  and  the  other 
iron  work  emploved  in  the  const niction,  led  the  electric  fluid  down  the 
steeple,  in  tlie  absence  of  any  continued  or  better  conductor ;  and  as  at 
each  point  where  the  connection  was  broken  off,  a  violent  disniption  news- 
sarily  ensued,  the  stone -work  was  rent  in  all  parts,  and  projected  from  it» 
situation.  One  stone,  weighing  nearly  SOpouuds,  was  thrown  over  the  eakt 
end  of  the  church,  and  fell  on  the  roof  of  a  house  in  Bride  Lane,  while 
an  (it  her  was  forced  from  the  bottom  of  the  spire  through  the  roof  of  the 
church  into  the  north  galler>'.  Mr.  afterwards  Sir  William  Staines,  was 
employed  to  repair  the  damage ;  and  in  doing  so  he  lowered  the  spiru, 
eight  feet,  either  by  direct iou  of  the  parish  authorities,  ur  on  lus  uvn 
responsibility,  without,  as  it  would  appear,  any  sufUcient  reason  for  thii 
mutilation.  The  whole  cost  of  the  injury  caused  by  the  lightning  at  this 
time,  was  estimated  .it  £3(XK).  On  the  recurrence  ol  this  accident,  wkich 
took  ])lace  in  1803,  the  damage  was  much  less  considerable. 

St.  Bride's  steeple  is,  unquestionably,  a  most  successful  and  beeutifbl 
design,  as  well  as  a  fine  specimen  of  Wren's  skill  in  constnictiou.    Keck  of 
the  four  octagon  stories  pierced  with  openings,  and  which  compose  the 
lower  part  of  the  spire,  is  beautifully  proportioned,  and  together,  in  their 
mutual  relations,  th(.'y  are  most  harmonious.    The  parts  are  simple,  alnost 
severe ;  the  effect  of  the  whole  agreeable  and  good.      Every  succeediBg 
writer  who  lias  described  this  church,  has  lauded  the  steeple  without  R* 
8er\'e,  pronouncing  it  second  in  beauty  only  to  that  of  Bow  church,  Wmi'J 
masterpiece  in  this  class  of  design.     Ou  the  first  consideration  of  it,  in 
examiner  may  not  be  disposed  implicitly  to  assent  to  tliis  opinion,  feeling 
that  the  mere  repetition  of  the  same  forms,  although  in  the  end  productive 
of  good  effect,  as  it  does  not  call  for  the  exercise  of  much  inventive  povit, 
is  not  entith^d  to  the  highest  degree  of  admiration  ;  and  that  as  this  steeple 
dis])lays  less  variety  than  many  others  by  tlie  same  master,  it  has  lesai  claim 
to  praise.    Further  consideration,  we  think,  may  lead  to  a  different  opinion 
in  this  case.    To  pile  story  upon  story  without  good  result,  is  not  difficult 
aud  requires  little  genius.    To  do  so  and  produce  the  effect  here  attatneil, 
is  quite  the  reverse,  and  needs  the  soundest  judgment,  and  much  ttite; 
and  we  are  disposed  therefore  to  bclie\  e,  that  St.  Bride's  Kteoidc  taxi  be 
confidently  appealed  to  by  Wren's  admirers,  as  one  of  the  best  of  his  nu- 
meious  works.      In  height  it  approaches  nearer  to  the  exquisite  spin-s 
which  belong  to,  and  characterize  the  pointed  style  of  architecture,  than 
any  other  example,  as  it  does  to,  in  lightness  of  eli'ect,  and  in  gracefiibietf. 
It  is  still  ver>'  far  from  possessing  tlie  same  degree  of  beauty  which  beloap 
to  some  of  those  matchless  productions  of  human  skill ;  but  then,  on  the 
other  hand,  it  has  a  charm  in  common  with  other  spires  designed  by  Wwn, 
peculiarly  its  own;  namely,  as  a  r(Toid  of  a  difliculty  overcome.     A  spin; 
does  not  belong  to  Italian  architecture,  it  may  in  fact  be  regarded  as  a 
violation  of  a  great  principle  of  the  style,  which  is  horizontalily ;  and  it 
therefore  required  no  ordinary  effort  of  genius  so  to  introduce  and  fashion 
it,  as  to  render  it  homogeneitus  with  a  building  so  designed,     lliis  effort 
Wren  successftilly  made,  and  it  hjus  be("n  justly  said  to  be  nearly  I'q^tal 
in  degree  to  what  would  be  necessary  to  invent  an  entirely  new  specie*  vi 
building. 

The  two  lower  stories  of  the  spire  are  Tuscan,  the  third  is  Ionic,  and  tlic 
fourth  Composite.  At  the  angles  of  the  parapet  eni^iiing  the  tower,  from 
which  the  steeple  rises,  vases  are  intrt)dueed,  as  they  are  also  at  tlie  hue  vi 
the  obelisk  which  terminates  the  spire,  by  which  means  all  harsh  transitimu 
of  form  are  avoided,  and  the  outline  of  the  whole,  from  the  tower  to  the 
fane,  is  rendered  pyramidal. 

The  upper  story  of  the  tower,  with  its  circular-headed  pediments,  pit'- 
sents  the  soiiit^what  singular  feature  of  an  attached  Corinthian  column  at 
each  angle,  which  in  this  case  is  not  altogether  productive  of  good  eflect. 
The  entasis  of  th(;  column  being  strongly  marked,  givt«  to  the  outline  a 
crippled  appearance,  inducing  at  first  siglit  the  idea,  that  the  superincum- 
bent weight  has  caused  the  walls  to  bulge  at  the  centre  of  the  stor3^ 

The  exterior  of  the  east  end  of  the  building  is  neat,  and  the  drcnisgi  of 
tht  great  window  are  boldlj^  defined. 
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The  repairs  above  referred  to  were  executed  by  Mr.  Gibb,  under  Mr. 
Telford,  in  1617,  and  from  that  time  the  canal  remained  open,  the  current 
repain  being  done  by  the  company's  'workmen  imtil  18^)5,  -when  some  of 
the  gates  were  renewed,  other  important  repairs  done,  and  an  addition  of  . 
five  feet  made  to  the  depth  of  the  reservoir,  by  Messrs.  Clibb  and  Son  as 
contractors,  the  amount  of  which  was  about  £2,800.  In  iH^Mi  also  a 
landing-place  or  pier,  convenient  for  the  passengers  by  steam -packets,  and 
for  the  herring  fishery,  was  built  by  the  same  contractors  at  Ardruwhaig. 

There  are  upon  tlic  canal  eight  locks  Oitconding  from  Loch  Gilp  or 
Ardrisshaig,  at  the  west  end,  and  seven  locks  dest^unding  to  Crinan  at  the 
east  end ;  these  locks  are  96  feet  long  by  24  feet  wide,  and  1 2  feet  deep, 
except  the  two  at  Crinan  end,  which  are  108  feet  long  by  27  feet  wide; 
the  canal  is  therefore  fitted  for  merchant  vessels  of  200  ti»ns  burthen,  and 
the  steamers  which  ply  between  Glasgow  and  Inverness  are  made  incon- 
veniently narrow  to  pass  through  it.  To  avoid  this,  a  larger  steamer 
started  last  year,  which  makes  the  passage  round  the  Mull  of  Cant  ire, 
occupving  from  six  to  eiglit  hours  additional  time,  although  the  loss  is 
probably  more  than  compensated  by  the  grt'ater  width  of  the  vessel  in  the 
other  part  of  the  jouniey,  independently  of  the  general  convenience  and 
security  against  sti»ppag(*s  upon  the  ("rinan  Canal,  which  are  not  un- 
(Vemient,  and  upon  which  there  is  at  present  no  i>aHsage  during  the  night. 

The  importance  of  the  Crinan  Canal  to  the  Caledonian  Canal  is  greatest 
in  reference  to  the  trade  of  the  Clyde ;  and,  for  the  reason  1  have  stated, 
its  importance  for  steam  communication  is  much  less  than  for  sailing 
vessels,  unless  the  locks  and  canal  were  enlarged  to  the  size  of  the  C^ale- 
donian  Canal,  or,  which  has  bet'n  proposed  and  would  probably  be  a 
better  plan,  by  cutting  down  the  summit  by  which  eight  locks  w<iuld  he 
saved.  The  expense  (»f  either  would  be  very  great,  and  certainly  in  my 
opinion  nmch  beyond  what  it  would  be  prudent  to  undertake  und<?r  present 
circumstances,  and  until  the  superiority  of  the  Canal  to  the  mor  circuitous 
route  Is  more  fully  established. 

Without,  however,  contemplating  such  an  outlay,  much  good  might  be 
done,  and  at  a  comparatively  small  expense,  to  add  to  ihe  efficient  work- 
ing and  managing  of  the  canal. 

The  breakwater  whieh  shelters  the  entrance  at  Ardrisshaig  should  be 
carried  out  (Mr.  (iibb  and  Mr.  Thomson,  senior,  thought  WO  feet  would  be 
sufficient)  to  cover  a  projecting  rock,  which  is  partly  drj-  at  low  water,  and 
is  dangtTOus  for  vessels  approacrhing,  particularlv  at  night,  with  rough 
weather,  and  more  so  since  \\w  beacon  which  marked  it  was  carried  away, 
and  had  not  been  replaced.  Up<»n  this  proposed  extension  the  entrance 
light  might  be  conveniently  placed,  the  present  light,  from  having  been 
allowed  to  get  out  of  repair,  being  now  a  V(*ry  imperfect  guide.  From  the 
importance  to  life  and  property,  lights  and  beacons  when  once  established 
should  never  be  neglected. 

East  Entrance. — The  entrance  to  the  canal  at  the  east  end  requires  to  be 
deepened  at  least  five  feet,  to  allow  vessels  to  enter  the  lo(?k,  the  sill  of 
which  is  laid  eight  feet  under  low  water.  Th(;  expense  of  thLn,  compared 
with  the  advantage,  would  he  but  small.  Mr.  James  Thomson  informs  me 
that  a  good  deal  has  been  done  towards  the  removal  of  this  shoal,  which 
was  at  one  time  seven  feet  and  a  half,  but  is  now  <mly  four  feet  above  the 
sill.  If  completely  removed,  the  steamers  ct)uld  enter  at  all  times  of  tide, 
which  would  be  a  most  important  improvement,  particularly  at  night ;  the 
accommodation  at  Ardrissliaig  does  not  seem  the  best,  and  as  there  ui 
nothing  interesting  in  the  line  of  the  canal,  to  get  through  it  in  place  of 
being  obliged  to  search  for  nights'  lodgings  would  generally  be  preferred 
by  passengers,  even  those  on  pleasure.  At  present  there  is  no  night 
passage  for  any  vessel,  whether  with  goods  or  passengers,  through  the 
canal. 

Locks. — ^The  masonry  of  the  locks,  from  the  eastern  entrance  to  Cairn- 
bean,  a  distance  of  four  miles,  appeared  good,  and  the  camil  of  propor- 
tionate width. 

Prom  Caimbean  to  the  summit,  and  thence  to  the  Crinan  Lock,  No.  11, 
the  lock  walls  are  built  of  the  whinstone  found  in  tin;  district,  and  are 
generally  rough.  The  quoins,  copings  and  aprons  are  of  better  stone. 
Some  repairs  in  tlie  gates  are  required,  only  part  of  these  having  been 
renewed  in  1817  ;  and  I  was  informed  that  some  of  the  lower  platforms  are 
defective  from  the  puddle  having  wasted. 

The  shortness  of  the  summit  is  an  original  defect  in  the  canal,  wliich 
would  be  efl'ectually  remedied  by  cutting  down  and  taking  out  a  lock  at 
each  end  of  tlie  summit,  by  which  considerable  time  and  future  expense  of 
repair  would  be  saved ;  but  even  this  would,  I  fear,  be  attended  with  too 
large  an  outlay  to  be  undertaken  at  present. 

•  Between  Dimandry  Lower  Tower  and  Belanoch  Bay,  and  thence  to  the 
Upper  Crinan  Lock,  part  of  the  canal  is  through  rock,  and  is  in  places  so 
narrow,  that  two  vessels  cannot  pass.  This  is  inconvenient,  and  the  wear 
and  tear  to  steam-packets,  which  require  some  speed  for  steering,  is  stated 
to  be  considerable,  through  their  coming  in  contact  witli  the  sharp,  rocky 
sides.  The  expense  of  making  the  canal  the  full  width  through  tms  rock 
would  be  considerable,  but  the  worst  parts  might  be  remedied. 

Crinan  End It  was  night  before  I  reached  the  Crinan  end.     Mr.  Gibb 

informed  me  that  the  sea  lock  hero  is  good  freestone,  but  that  tlie  lower  or 
sea  gates  are  attacked  by  the  worm,  and  are  at  present  very  defective.  This 
should  have  immediate  attention ;  to  sheath  them  with  copper  below  low 
water  would  probably  be  the  best  preventive,  and  in  the  end  the  cheapest, 
as  they  are  stated  to  want  frequent  repairs  from  the  above  cause. 

At  the  Crinan  as  at  the  Ardrisshaig  end,  there  is  a  bank  between  the 
entrance  lock  and  the  lake,  which  is  considerably  higher  than  the  lock  sill ; 
it  was  described  to  me  as  of  clay  and  mud,  and  that  the  length  was  small ; 
lurely  this  ought  to  be  rakoved. 


The  revenue  ftfthi*  canal  during  the  last  year  is  stated  in  a  letter  from  Mr. 
Thomson,  the  engineer  and  superintendent,  to  have  been  l»9l)3/.,  the  ex- 
expenditure  1,671/.,  leaving  a  suridus  of  232/. ;  as  respects  balance,  this  is  a 
favourable  statement  compared  with  former  years,  in  which,  on  an  avenge, 
the  expenditure  and  receipts  were  nearly  equal.  The  trade  during  theliit 
fifteen  years  has  increased,  but  not  above  200{.  or  3001.  on  an  avenge  of 
several  years,  so  that  in  a  financial  view  the  Crinan  and  Caledonian  Canal 
are  much  upon  a  par. 

Mr.  Thomson's  attention  was  so  much  taken  up  by  the  repair  of  the 
damaged  gate,  and  of  a  leak  in  the  bank,  that  I  had  but  little  opportunity 
of  conversation  with  him ;  but  it  appeared  to  me  that  the  machinery  of  the 
ItK'ks  and  bridges  was  not  sufiiciently  attended  to,  and  that  more  attention 
to  cleaning,  oiling  and  preserving,  was  wanted  generally ;  this  might  arise 
from  a  desire  to  save  every  expense,  but  it  is  surely  bad  economy,  and 
pt'rliaps  the  same  desire  extending  to  the  commissionen,  prevents  theb 
luivuig  an  out-door  superintendent  or  clerk  who  can  afibrd  to  give  hii 
undivided  attention  to  the  state  and  interests  of  the  canal.  Upon  a  work 
of  this  magnitude,  and  now  depending  for  its  success  upon  despatch,  soch 
a  person  would  appear  to  me  indispensable,  even  if  I  had  not  had  the 
opportunity  (though  certainly  short)  of  witnessing  it.  I  should  likewiie 
recommend  regular  returns  to  be  made,  not  only  of  the  number  and  dewrip- 
tion  of  vessels  that  pass  tlie  canal,  but  of  tlie  time  taken  from  thor 
approaching  the  entrance  to  entering  the  lake  at  the  other  end,  and  if  anj 
delay,  the  cause  of  it ;  also  of  all  accidents,  and  the  cause  of  them. 

The  accounts  of  receipts  and  disbursements  appear  to  have  heen  retnned. 
more  regularly  within  the  last  tliree  years.  If  there  is  any  regular  audit  of 
accounts,  I  have  not  been  informed  of  it;  altogether  the  Crinan  Canal  doci 
appear  to  have  been  treated  as  if  it  were  a  favourite  concern. 

Although  regularity  and  despatch  will  do  great  things,  I  have  a  wene 
opinion  of  the  Crinan  Canal,  taken  by  itself,  than  of  the  Caledonin 
Canal,  as  an  ultimate  measure ;  but,  if  kept  in  an  efficient  state,  it  mnst  bi 
beneficial  as  a  public  navigation,  and  an  important  arm  of  the  CaledoniM 
Canal. 

As  I  did  not  expect  to  be  called  upon  for  any  opinion  reelecting  it,  tkn 
meagre  account  must  be  excused,  and  I  have  no  documents  to  enable  ne 
to  estimate  the  expense  of  the  works  which  I  have  recommended. 

The  idea  of  a  railway  by  the  side  of  the  canal  has  been  snggeated;  \$ 
this  (even  if  worked  by  horses)  passengers  might  be  conveyed  in  an  hoar 
wiUi  greater  certainty  than  they  now  are  in  four.  A  steamer  of  proper 
dimensions  for  passengers  would  work  from  Glasgow,  &c.,  to  Ardriaihaig; 
and  from  t/rinan  to  Inverness.  For  cheap  passengers  and  heavy  goods,  tte 
present  steam-boats  going  less  frequently  than  at  present  would  snfBoe. 
That  this  would  increase  the  despatch  and  character,  and  therefore  thi 
extent  of  communication,  cannot  be  doubted ;  but  the  increase  nmst  be 
great  to  warrant  such  an  establishment  of  steam-packeta,  which  would  of 
course  be  a  private  concern.  I  do  not  think  the  cost  of  laying  a  raihnqr 
upon  the  banks  would  be  heavy.  My  opinion  on  the  whole  is,  that  the 
necessary  repairs  to  the  Crinan  Canal,  tlie  deepening  of  the  entnacea^  uA 
other  thuigs  I  have  recommended,  should  be  done  forthwith,  and  a  ▼igillit 
superintendence  established ;  but  I  do  not  see  my  way  in  this  so  dearly  M 
to  advise  more  to  be  done  at  present. 

BIRMINGHAM  RAILWAY  SIGNALS. 

Every  station  is  furnished  with  an  alarum,  to  give  notice  of  the  appiroacli 
of  each  train,  and  to  summon  the  whole  of  the  men  to  their  appointid 
places.  These  alarums  are  so  conxtmcted,  that  a  weight  is  wound  op  after 
they  have  performed  their  office  which  prepares  them  to  perform  U  agpin. 
On  seeing  the  forthcoming  train  has  reached  the  proper  spot,  the  policwMB 
stationed  at  them  pulls  a  trigger,  and  the  weight  begins  to  descend,  ringhig  a 
loud  gong  shaped  bell  by  means  of  internal  machinery.  Bells  are  alto  half 
s<i  as,  in  a  few  seconds,  to  collect  together  the  whole  of  the  men  belonging  to 
the  station  for  any  required  purpose.  ♦  #  •  • 

The  police  are  placed  along  the  line  at  distances  varying  from  one  to  thwa 
miles,  according  as  h)cal  circumstances  rendered  it  necessary.  Each  man 
has  his  beat  and  duties  defined,  and  is  provided  with  two  signiJ  fl*8*»  one  of 
wliich  is  red  and  the  other  white:  the  white  flag  Is  held  out  when  no 
obstruction  exiHts;  and,  on  the  contrary,  the  red  flag  indicates  that  there 
is  danger,  and  that  the  train  muHt  not  pass  the  signal  till  it  is  aaoertainBl 
that  the  cause  of  danger  is  removed. 

Each  policeman,  also,  is  furnished  with  a  revolving  signal  lamp,  to  be  need 
after  dark ;  which  shows,  at  the  will  of  the  holder,  a  white  light  when  lbs 
line  is  clear;  a  green  one  when  it  is  necessary  to  use  caution,  and  the  speed 
of  the  train  be  diminished ;  and  a  red  Hght,  to  intimate  the  neceaidty  of  \m- 
mediately  stopping. — Jtoseoe's  Lowbm  and  Birmingham  Raihoajf, 


The  Luxor  ObtUtk.—The  fiices  of  tlie  pedeMtal  of  the  obelisk  in  the  Place  ds  b 
Concorde,  which  look  towards  the  Chamber  of  Deputies  and  the  Church  of  the  Ma* 
delene,  are  to  be  engraved  nitli  repreitentations  of  tlie  apparatus  used  in  taking  it 
down  at  I^ixor,  and  in  raiHing  it  where  it  now  stands.  The  desigiu  are  taken  from  a 
work  jmblisbed  by  M.  Lebais  tlie  engineer,  who  brought  the  monaasent  from  Egypt 
and  erected  it.  The  other  two  faces  are  to  bear  the  (ollowing  inacriptiona : — ^  Lads* 
Ticus  I'hilippus  I.,  Franeorura  Ilex,  ut  antiquissimura  artis  Eoyptiaae  opus,  Mceiyw 
recentis  gloria;  ad  Nilinn  arniis  parta:  iusigne  monumentum,  Francis  ab  ipsa  'Am^ 
donatum,  posteritati  prorogaret,  obeliscum  die  XXV  Aug.  a.  MDCCCXluCIL  tW 
bis  Hecatonipylis  avectum  aaviiK .  ad  id.  constructa,  intra  mensai  XIII  fai  QelImM 
perductiiiD,  erigendum  curavit  d.  aXV  Octob.  a.  MDCCCXXXVI,  anno  ngid  Sif- 
timo."  **  En  presence  dn  Roi  Loub-Philippe  ser,  cet  obelisone^  traniifart^  &  Lo«g> 
aor  en  France,  a  6te  dresse  aur  ce  pi£destal  par  M.  Lebas,  iiMftntoar,  ans  ■imhiWi 
seoiMis  dun  peu^  hnnMata, le X3LV  Octobn,  KDCCCXXXVI.* 
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THE    KILSBY    TUNNEL. 

TIm  KHsby  Tunnel  is  about  3,423  yanlt  long,  and  was  intended  at  fimt  to 
be  foimed  eighteen  inches  thick  in  the  brickwork ;  but  it  was  found  neces- 
sary to  increastt  this,  in  moxt  cases,  to  twenty -scyen  inches.  Tlie  whole  has 
been  built  in  either  Roman  or  metallic  cement. 

The  works  were  commenced  in  June,  183.5,  by  the  contractors;  but  such 
Ri*rious  difficulties  were  met  with,  at  un  early  stage  of  tlic  proceedings,  that 
they  gave  up  the  contract  in  March,  I83(i,  and  nearly  the  whole  work  has 
been  performed  by  tlio  company.  I'revions  to  the  commtmcement  of  the 
works,  trial-shafts  were  suuk  in  several  parts  of  the  line  of  the  tunnel,  in 
order  that  the  nature  of  the  groimd  through  which  it  would  have  to  ]>ass 
might  be  asctsrtained ;  and  it  was  found  to  be  generally  lias  shale,  with  a  few 
bads  o(  rock — in  some  places  dry,  in  others  containing  a  considerable  (Quan- 
tity of  water.* 

In  sinking  the  second  working- shaA,  it  was  found  that  a  bed  of  sand  and 
gravel,  containing  a  great  quantity  of  water,  lay  over  part  of  the  tunnel ;  and 
this  was  such  a  perfect  quicksand,  that  it  was  impossible  to  sink  through  it  in 
the  ordinary  way.  Ily  repeatt'd  borings,  in  various  dinM?tion»  near  this  part 
of  the  tunnel,  the  sand  was  discovered  to  be  ver>'  extensive,  and  to  Im>  in 
shape  like  a  flat-bottomed  basin,  cropping  out  on  one  side  of  the  hill.  The 
trial  shafts  had  accidentally  bei*n  sunk  on  each  side  of  tliis  basin,  so  that  it 
had  entirely  escapM  notice  until  the  sinking  of  the  working  shaft. 

Mr.  Stephenson  was  led  to  suppose  that  the  water  might  be  pumped  out, 
and  that  under  the  water  thus  drained  the  tunnel  might  be  formed  with  com- 
parative facility ;  this  proved  lo  be  the  case.  Engines  for  pumping  were 
erected,  and  shafts  sunk  a  little  distance  out  of  the  line  of  the  tunnel.  The 
pumping  was  continueil  nearly  nine  months  before  the  sand  was  sufficiently 
dry  to  admit  of  tunnelling,  and  during  a  cimsiderablr  portion  of  that  time 
the  water  pumped  out  was  2,000  gallons  |>er  minute.  The  quicksand  extended 
(iver  about  450  yards  of  the  length  of  tlie  tunnel,  and  its  bottom  dipped  to 
about  six  fi^t  below  the  arch. 

In  May,  1836,  one  of  the  large  ventilating  shafts  was  commenced,  and 
completed  in  about  twelve  months.  This  shaft  is  sixty  feet  in  diameter,  and 
133  feet  deep ;  the  walls  are  ))erpendicular  uid  three  feet  thick  throughout, 
the  bricks  being  laid  in  Roman  cement  The  second  ventilating  shaft  is  not 
so  deep  by  thirty  feet.  These  immense  shafts  were  all  built  from  the  top 
downwards,  by  excavating  for  small  portions  of  the  wall  at  a  time,  from  six  to 
twelve  feet  in  length  and  ten  feet  deep. 

In  Noveml>cr,  1836,  a  large  quantity  of  water  burst  suddenly  into  tlie 
tunnel,  in  a  part  where  there  were  no  pumps ;  it  rose  very  rapidly,  and  in 
order  to  prevent  the  ground  being  loosttneil  by  it  at  the  far  end,  where  it  was 
excavated,  a  rather  novel  mode  of  building  the  brickwork  was  resorted  to. 
This  was  by  forming  a  large  raft,  and  on  this  the  men  and  their  materials 
were  floated  into  the  tunnel,  and  with  considerable  difficulty  and  danger  ftor- 
formed  their  task. 

All  the  difficulties  were  at  last  conquered,  and  the  tunnel  finished  in 
October,  1838;  but,  of  course,  the  expenses  were  increased  to  a  very  great 
extent  Tlie  directors  felt  it  to  be  their  duty  not  to  restrict  the  proper  outlay 
of  capital,  when  satisfied  it  would  secure  the  convenience  of  the  public,  the 
stability  of  the  works,  and  the  efficient  management  of  the  traffic  ;  and  they 
felt  persuaded  that  u  perseverance  in  this  course,  to  the  completion  of  the 
undertaking,  would  be  found  most  economical  in  the  end,  and  best  calculated 
to  ensure  the  permanency  of  that  successful  result  which  is  now  happily 
placed  beyond  the  reach  of  doubt.  Tlie  contract  for  making  the  Kilsby 
Tunnel  was  99,000/.,  and  it  has  cost  mon*  than  300,000/.,  or  upwards  of  130/. 
per  yard. 

To  give  some  idea  of  the  magnitude  of  tliis  work : — There  were  thirty 
millions  of  bricks  used  in  it,  which,  at  ten  hours  for  a  working  day,  if  a  man 
counted  fifty  in  a  minute,  would  take  one  thousand  days  to  get  through  them 
all.  There  were  above  a  million  of  bricks  employed  in  the  deepest  venti- 
lating shaft,  and  its  weight  is  4,034  tons.  The  weight  of  the  whole  tunnel  is 
118,690  tons;  or  it  would  freight  four  hundred  ordinary  merchant  ships,  of 
about  three  hundred  tons  each ;  and  if  these  bricks  were  laid  end  to  end,  they 
would  reach  4,260  miles.  The  quantity  of  soil  taken  from  the  tunnel  was 
177,452  cubic  yards. 

The  great  ventilatmg  shafts  are  perfect  masterpieces  of  brickwork,  and  aro 
found  fully  to  answer  the  purpose  for  which  they  were  intended,  leaving  the 
tunnel  entirely  free  from  any  offi^nsive  vapour  immediately  after  the  transit  of 
each  train,  and  their  magnitude  can  only  be  estimated  by  standing  in  the 
tunnel  and  looking  upws^s. 

The  passage  through  this  mighty  work  of  engineering  skill  and  ingenuity 
leaves  on  the  mind,  even  of  those  unacquainted  with  the  ordinary  difficulties 
of  such  an  undertaking,  a  vivid  impression  of  the  rare  talents  of  those  who 
designed  the  work,  and  superintended  its  execution.  These  talents,  however, 
will  be  more  especially  appreciated  by  those  who  aro  aware  of  the  many  and 
unforeseen  obstacles  which  arose  during  its  progress.  To  Mr.  Charles  Lean, 
the  assistant  enghieer  under  whoso  direction  it  was  completed,  great  credit  is 
due  for  his  skill  and  unremitting  exertions,  and  for  the  great  care  he  bestowed 
upon  the  men  in  the  arduous  and  dangerous  duties  in  which  they  were  con: 
stantly  engaged.  •  *  •  *  '  « 

The  history  of  the  great  railway  between  London  and  Birmingham  is  now 


•  Organic  remains  at  Kilsby  are  very  namerous.    In  some  parts  of  the  excavation 


zepay  ettber  the  Klentiac  inquirer  or  the  cabinet  collator. 


finished.  A  wonderful  work  it  is  to  lode  npon,  whether  H  be  conlmiplaled 
in  its  magnitude  and  difficulties,  its  science  and  capital^  or  its  utility  and 
results.  It  stands  as  much  the  monument  of  this  age  at  any  of  the  great 
works  of  antiquity  tliat  have  been  the  sulijeeta  of  the  worid*8  history.  Then 
is,  however,  this  difference  in  its  favour,  that  while  they  haTe  been  rmiaed  ia 
the  cruel  exi>n*ise  of  despotic  power,  and  have  midnly  aubaenred  the  purpose 
of  personal  vanity,  this  has  been  accomplished  by  the  profitable  employiDent 
of  the  redundant  capital  of  a  single  district,  to  meet  the  wsnta  of  a  vastly- 
improved  people,  and  is  the  triumphant  invention  of  science,  trained  and 
disciplined  under  severe  study,  and  gathering  accelerated  strength  from  the 
successful  experiments  of  each  succeeding  year.  The  flexible  power  of  steaai 
was,  indeiHl,  known  to  the  philosophers  of  former  times ;  but  they  used  thSi 
knowledge  only  for  the  fantastic  purposes  of  caprice  and  amnseflBRiL 
Anthemius,  in  the  age  of  .lustinian,  employed  his  acquaintance  with  thii 
principle  to  annoy  a  troublesome  neighbour,  and  by  imitating  an  eartfaqaake 
frightened  Zeno  out  of  his  house;  and,  at  an  after-period,  Pope  Silteslar 
invented  an  organ,  which  was  set  in  motion  and  worked  by  It  It  is  thi 
glory  of  the  present  era,  that  science  and  utility  go  hand  in  band  to  advance 
the  improvement  and  happiness  of  the  nation. 

Every  age  of  the  world  has  furnished  its  own  peculiar  inventions, and  tbew 
have  generally  bi^n  well  adapteil  to  the  wants  that  suggested  them,  and  to 
the  condition  in  which  society  was  at  that  time  placed.  It  Is  a  sntject  more 
than  commonly  interesting  to  contemplate  genius  tolling  amidst  so  manr 
difficulties,  and  by  patient  perseverance  overcoming  all  perplexity  and 
opposition.  It  is,  perhaps,  still  more  interesting  to  observe  it  nnder  the  trisli 
of  its  first  experiments,  amidst  the  doubts,  unbt^lief,  and  sometimes  jeers,  of  tli0 
multitude,  self-possessed  in  the  truth  of  its  principle,  yet  tremulously  fearfiil 
whilo  lying  at  the  mercy  of  the  thousand  contingencies  that  might  thwart  or 
tlestroy  its  hopes  and  expectations.  Such  was  the  case  with  Tellbnl,  on  the 
final  erection  of  the  famous  hanging  bridge  over  the  Mcnai  Straits.  It  ia  nid 
that  his  heart  sunk  as  every  successive  bolt  was  struck,  till  overcome  win  Ar 
agony  of  his  feelings,  he  retired  to  his  cottage  hard  by,  and  awaited  on  Ik 
knees  the  result.  The  shouts  of  the  admiring  populace,  when  the  wondeHU 
fabric  settled  into  its  place  across  the  turbulent  waters,  and  hte  own  alflmt 
inarticulate  thanksgiving  in  his  secret  chamber,  arose  together  in  the  trinaipli 
of  that  hour. 

AVIien  poor  Henry  Bell,  after  years  of  tliought,  labour,  and  earpeiiiBesI, 
first  pushed  his  steam  vessel  on  the  Clyde,  it  was  done  amidst  the  scoA  od 
evil  surmises  of  those  who  assembled  to  witness  the  scene.  Tlie  inffirtor 
died  in  poverty ;  but  an  obelisk  that  rears  itself  on  the  banks  of  that  Ue 
river,  near  Dnnglass,  attests  the  tardy,  and  to  him  almost  useless,  graflbide 
of  his  countrymen.  Fulton  embarked  on  the  Hudson  with  the  same  tm- 
temptuous  greetings  and  prognostications,  from  the  very  people  vbo 
assembled  in  thousands  to  hail  the  arrival  of  the  Great  Weatem  and  fiUn 
steamers,  across  the  vast  Atlantic,  tf>  their  own  shores.  He  lived  to  see,  tai 
in  some  degree  to  share,  the  complete  success  of  his  genius  and  meehoiril 
skill.*  How  deeply  we  aro  indebted  to  these  children  of  science  who  eaiM 
forward  their  discoveries,^ — in  the  benefits  of  which  we  so  lar^Iy  partifipale^ 
almost  broken-hearted,  amidst  the  chilling  indifleronce  or*  the  witherhg 
contempt  of  a  M>lfish  world  ! 

The  work  of  which  we  have  been  treating  has  involved  nearly,  if  notdlo- 
gether,  a  capital  of  six  millions  of  money  in  its  completion.  This  enmnoas 
amount  will  require  three  hundred  thousand  pound  per  annum,  merely  to  per 
its  interest,  at  five  i>er  cent,  besides  a  very  considerable  sum  in  addi(ioo,to 
defray  the  wear  and  tear,  and  other  expenses  of  its  yearly  operations;  md 
yet  with  all  this  immense  outlay,  it  is  certain,  from  the  host  of  travellen  it 
will  allure  into  a  state  of  locomotion  from  pleasure  or  profit,  and  the  vaifMii 
lines  that  will  eventually  flow  into  it,  that  it  will  be  one  of  the  moatpe- 
ductive  railways  in  the  kingdom.  We  cannot,  indeed,  cleariy  foreeee  the  cod 
of  such  an  invention,  of  which  this  is  one  of  the  greatest  experiments,  or  Ae 
condition  of  society  it  may  ultimately  produce ;  but  we  are  wairautri  ia 
believing  that  this  onward  state  of  improvement,  by  facilitating  and  cnlatftag 
the  sphere  of  social  communication,  will  tend  greatly  to  increase  the  amoot 
of  social  happiness;  and  in  its  combining  and  anrimilatinginflaenoes  over  the 
great  human  family,  will  assist  in  bringing  about  the  benerolent  pniposetef 
Him,  "  who  hath  made  of  one  blood  all  nations  of  men  for  to  dwell  on  sDlbe 
face  of  the  earth." 


EXCAVATIONS  ON  THE  LONDON  AND  BIRMINGHAM  BAIL- 
WAY  BETWEEN  SHELDON  BROOK  AND  YARDLEY. 

A  novel  and  ingenious  method  of  excavating  was  first  tried,  f  nnder  the 
skilful  direction  of  the  assistant  engineer,  Mr.  R.  B.  Dockray,  a  gentteBM 
who  now  holds  the  appointment  of  resident  engineer  for  one  half  the  Uoe, 
having  before  superintendetl  the  division  from  Birmingham  to  Hanptoil, 
which  is  executed  in  such  a  superior  manner  as  ftilly  to  Justify  (he  high 
opinion  formetl  in  every  quarter  of  his  engineering  abilities.  To  estimate  the 
plan  proi)erly,  it  will  be  necessary  to  describe  the  old  system  of  operations  :— 
On  commencing  the  work  a  deep  trench  or  gullet  was  cut,  ten  or  twelve  ftet 
deep,  and  as  many  wide,  at  a  suitable  inclination  for  removing  the  euavaled 
materials.  When  this  gullet  was  carried  quite  throogh  the  hiU,  the  rides 
were  cut  away  to  the  edge  of  the  slopes  by  "  falllng^-Mfaat  is,  by  ondemliil^ 
at  the  bottom  and  driving  wedges  from  the  top  and  a  few  feet  from  the  Awe, 

•  The  engine  used  by  Falton,  in  his  first  steam-boat  on  the  Hodion  riffr. 
by  Messrs.  Boulton  and  WaU,  of  Boho. 

t  By  Mr,  Thontoiit  cwktractoi  for  the  workt 
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ight  tlown  the  earth  in  largo  niBSse^ ;  it  iras  tht'ii  nNluctfil  into 
eoet,  and  carried  away  in  waggons.  In  this  way  tho  wbul<'  of  the 
:  of  tSe  excaTation  was  removed,  to  the  depth  of  the  gnllet,  by  which 
iilar  gullet  was  brought  up  from  the  commencement  of  the  work, 
nretl  the  excavation  twelve  foi*t  more;  and  no  on,  nntil  tho  whole 
«d ;  and  each  of  these  steps  is  called  a  '*  lift." 
r  process  is  the  result  of  necessity,  the  parent  of  many  useful  in- 

This  excavation  was  the  key  to  tlio  whole  contract,  and  had  to  be 

with  the  utmost  despatch  ;  and  as  wages  wero  high  and  the  men 
',  it  oi'corred  to  the  contractor  that  a  plough  might  lie  eflectnally 
e  material  was  a  hard,  dr^-  marl ;  and  after  a  few  trials,  and  by 

the  strengtli  and  altering  the  form  of  the  plough,  the  plan  was 
rith  n  success  far  beyond  what  was  originally  <>onteniplMttrd  ;  for  in 

that,  in  mldition  to  dispen^ng  with  a  number  of  men,  employed  it 
ng,  wcHlging,  and  breaking  up,  it  rtHluced  the  material  to  such  small 
X  the  labour  of  ft^vcral  men,  who  nsnd  to  break  it  up  at  the  foot  of 
kment,  was  saved  ;  and  many  excavations  are  now  entirely  worketl 
dough. 


lOCBEDINaS   OF   SCIENTIFIC   SOCIETIES. 


INSTITUTION  OF  CIVIL  ENGINEERS. 

April  23,  1839.      PratidenI  in  the  Chair, 

lowing  were  balloted  for  and  elected  : — T.  J.  Maude,  W.   Petrce, 

rtbington,  as  Graduates;  J.  C.  Prior,  Lieut.  U.  C.  Moody,  U.  £.. 

ites. 

team   BoUers  and    Steam  Engines.       By    Josiaii   Parkes,    M. 

3ceding  communicati(»nf  the  author  had  treated  of  tiie  amount  of 
)n  in  different  kinds  of  boilers  in  common  use;  in  the  present,  he 
beir  peculiar  and  relative  merits  as  evaporative  vessels ;  the  laws 
:ulate  the  amount  of  evaporation  for  assigned  heated  surfaces ;  and 
cal  rules  whereby  tlie  performance  of  boilers  may  be  te&ted.  The 
porated  and  fuel  consumed,  had  been  tabulated  in  the  previous 
sation  ;  the  author  now  gives  Uie  dimensions  of  the  seveml  boilers — 
of  the  grates-^the  area  of  heat  al>sorbing  surfaces,  and  the  rates  of 
m  and  evaporation.  The  connexion  of  the  boiler  with  tiie 
(  regards  the  proportion  of  l>oiler  to  engine  power,  is  reserved  for 
tion  in  a  subsequent  communication  ;  the  attention  is  now  confined 
luence  of  the  proportions  of  tiie  parts  on  tlie  performance  of  boilers 
!n  weight  of  coal.  Evaporation  may  be  considered  as  the  measure 
iful  effect  obtained  from  any  weiglit  of  fuel,  or,  together  with  the 
!  by  an  engine,  the  measure  of  the  useful  effect  of  a  given  weiglit  of 
tlie  shape  of  steam.  Tlie  author  insists  on  the  importance  of  ascer- 
ith  accuracy  the  weight  of  the  water,  which  in  the  shape  of  steam 
xl  through  the  cylinder  of  an  engine.  The  weight  of  water,  or 
n  steam,requisite  for  producing  a  given  effect  or  duty,  was  the  subject 
ual  research  by  Smeaton  ;  and  the  I)asi8  of  Watt's  discoveries, 
thor  being  led  to  make  observations  on  evaporation  twenty  years 

perceived  that  tlic  completeness  and  rate  of  combustion,  tlie  pro- 
•f  tlic  grates  to  the  combustion  effected  upon  them  and  to  the  whole 
Thing  surface,  were  important  elements  in  evaporative  economy, 
•mentii,  in  tbe  author's  own  experiments  at  Warwick,  where  slow 
an  was  pushed  to  nearly  its  furthest  limits — in  those  of  Smeaton  at 
iton — of  Kennie  and  Watt  at  the  Albion  Mills — of  M.  de  Pambour 
icomotive  Engine,  in  which  intensity  of  combustion  and  evaporative 
«  at  their  highest  limits— of  Nicholas  Wood  on  the  Killing  worth 
<uid  of  Mr.  Henwood,  and  others,  on  the  Cornish  boiler — are  the 
the  analysis  of  the  evaporative  effects  ;  the  true  causes  of  which  in 
;ral    experiments,  the  author  now    attempts  to    develop.  J      Tho 

facts  here  recorded  of  the  working  of  boilers  and  engines  of 
^d  credit  and  notoriety,  will  enable  the  employer  of  any  boiler  or 
I  compare  his  practice  with  specimens  of  acknowledged  and  wcll- 
nerit. 

suits  derived  from  the  above  data  arc  arranged  in  a  tabular  form,  so 
ibit  at  once  the  relation  which  any  one  property  and  the  several 
Ihe  boiler  bear  to  any  other,  and  to  the  effects  produced,  the  amount 
ity  of  the  combustion  (to  which  the  author  assigns  the  term  cnlori- 
K  and  the  modifications  it  experiences  by  the  structure  and  disposi- 
le  several  parts. 

are  also  certain  quanthies  and  relations  which  exert  a  peculiar 
>  over  the  results,  which,  being  rightly  ascertained,  arc  exponential 
itivc  of  the  practice  of  each  particular  boiler ;  these  Mr.  Parkes 
tjrponents  of  that  boiler,  and  are  as  follow : — 

uantity  of  cqfil  burnt  under  a  boiler  in  a  given  time, — the  quantity 
each  square  foot  of  grate  per  hour,— the  quantity  of  water  evapo- 
'  sqivire  foot  of  heated  surface, — and  the  number  of  pounds  of  water 
ed  by  a  given  quantity  of  coal.  Besides  this,  the  iotluence  of  time, 
le  time  of  duratiim  of  any  given  portion  of  heat  about  %  boiler,  and 
ual  area^  of  surface,  demands  our  most  attentive  consideration,  and 

laper  was  commenced  February  2Gth,  and  was  continued  during  four  meetings 

s  Easter  recess. 

ransaction^,  Vol.  2.  .  .     .-    . 

iiitbor  hat  been  unable  to  obtain  any  limOar  data  for  the  MmUm  Beliefs 


is  specially  treated  of  at  the  close  of  the  paper.  It  appears  most  distinctly, 
that  the  boilers  tested  as  to  their  merit  by  their  respective  evaporative 
economy,  arrange  themselves  in  tlie  inverse  order  of  the  rote  of  combustion 
—the  Comith  boiler  being  greatly  superior  to  all  the  others  when  tested  in 
this  manner,  as  well  also  as  in  respect  if  time  is  selected  as  the  standard  of 
comparison,  whereby  to  mark  the  scale  of  descent  from  the  highest  point  of 
excellence  yet  attained  in  evaporative  economy.  For  this  purpose,  then,  the 
Cornish  results  are  considered  as  unity. 

The  Talue  of  the  exponents  for  the  Cornish,  Wagon  and  Locomotive 
Boiler  respectively,  are  collected  together  in  the  following  table,  will  serve  to 
show  at  one  glance  the  lespective  values  of  the  boilers  on  this  comparison :— • 


Boiler. 


lbs. 


Comiih 

Wagoo* 

Locomotive  . . . . 

Cornish 

Wagon   

Loobinotirc  .... 

Coniish' 

Wagon 

LocomotiTe  .... 

Cornish 

W«(»on 

LuoDinotJTe  . . . . 
Luromutivc  .... 


10 
10 
1-0 


.1-4. 
10-7. 
T9%5. 


10. 


71. 
130. 


IIH. 

8-8. 
7.JI. 
01. 


of  Coal  burnt  untler  one  boiler  in  41-08.  seconds, 
of  ditto  ditto  ia  16'r>7.    ditto 

of  Coke  ditto  in  6-45.    ditto. 


of  Coal  burnt  on  each  square  foot  of  grate  per  hour. 

ditto  ditto 

uf  Coku  ditto 


of  water  eraporatod  hy  1  square  foot  of  heated  surface 
per  hour  from  "iVi^, 


ditto 
ditto 


ditto 
ditto 


of  Waler  evaporated  by  1  lb.  of  coal  fh>m  219^. 
ditto  ditto 

ditto  1  n>.  of  Coke,    ditto 

ditto  I  lb.  of  Coal,     ditto. 


Tho  Cornish  l>oiler  possesses  some  peculiar  ail  vantages,  both  as  regan't 
structure  and  tho  practice  of  slow  combination,  since,  by  the  former,  great 
strength  is  attained,  and,  by  tho  latter,  time  is  given  for  the  complete  com- 
bination of  air  with  the  heated  fuel,  for  the  transmission  of  heat  through  the 
metal,  and  for  the  escape  of  tlie  steam  through  the  water.  The  plates  of  the 
Cornish  boiler  arc  usually  }  an  inch  thick ;  whereas  those  of  a  low  pressure 
boiler  are  usually  l-4th  to  5.i0ths  of  an  inch  thick;  thus  a  much  lar^rer 
extent  of  surface  is  necessary  to  tran.smit  a  given  quantity  of  heat  in  a  given 
time  in  the  former  than  in  the  latter  case.  The  Cornish  engineers  allow 
seven  times  as  much  surface  as  in  the  general  wagon  boiler  practice,  for  the 
evaporation  of  equal  weights  of  water  in  ei^ual  times,  and  twelve  times  as 
much  as  in  the  locomotive ;  from  which  there  is  a  gain  of  from  30  to  40  per 
cent,  in  the  former,  and  of  r>4  with  coke  and  1 00  with  coal  in  the  latter 
case. 

The  Wagon  boiler  has  great  disadvantages  of  structure,  being  ill  adapted  to 
resist  internal  pressure,  liable  to  collapse,  and  greatly  affected  by  incrustation. 
According  to  the  above  table,  which  exhibits  the  mean  of  eight  experiments, 
the  combustion  is  2^  times  more  rapid  per  boiler,  and  3  times  more  rap'd  per 
square  foot  of  grate  per  hour,  and  the  rate  of  evaporation  is  7  times  greater 
than  in  the  Cornish.  The  loss  of  heat,  the  Cornish  being  unity,  is  24^  per 
cent. 

The  construction  of  the  locomotive  boiler  is  so  very  different  from  that  of 
every  other  species  of  evaporative  vessel,  that  no  strict  analogy  can  be 
drawn  betwixt  it  and  any  other.  From  the  al>ove  practical  results,  it  appears 
that  the  rate  of  combustion  per  boiler  is  nearly  7  times,  and  per  square  foot  of 
grate  per  hour  23  times  more  rapid — ^that  the  rate  of  evaporation  firom  equal 
surfaces  12  times  more  rapid  than  the  Cornish  boiler — the  loss  of  heat,  the 
Cornish  being  unity,  51  per  cent. 

The  author  discusses  at  length  the  varying  circumstances  connected  with 
different  boilers,  and  the  corresponding  influence  on  the  above  results,  and 
particularly  the  system  of  management  by  which  he  was  enabled  with  a 
Wagon  boiler  to  approach  the  Cornish  results.  Tlie  table  accompanying  this 
paper  will  frequently  enable  the  intelligent  employer  of  a  boiler  to  ascertain 
the  best  proportion  of  parts,  and  tho  best  practice.  For,  liaving  decided  on 
the  quantity  of  steam  required,  he  knows  the  quantity  of  fuel  which  will 
generate  it  if  he  adopts  tbe  uirosurcs  of  surface  and  proportions  of  parts, 
which  have  given  relative  effects ;  or  he  can  ascertain  whether  his  present 
practice  be  good  or  defective.  Notwithstanding  tho  great  stride  which  baa 
been  made  in  the  economy  of  fuel  by  the  Cornish  engineers,  tho  sources  of 
w.-.ste  arc  still  great,  and  wo  may  hope  for  great  advances  in  cvaporatife 
economy,  when  combustion  as  a  science  and  practical  art  has  received  the 
attention  which  it  merits. 

The  effect  of  a  different  practice  as  regards  rapidity  of  combuttion  and 
arrangement  of  parts,  entirely  disturbs  the  relation  betwixt  boilers  of  equal 
surfaces ;  the  tabic  shows  an  almost  perfect  identity  in  tht;  total,  the  radiant, 
and  the  communicative  areas,  between  the  mean  of  eight  experiments  on  the 
wagon  and  eleven  on  the  locomotive  boiler,  and  the  locomotive  boiler  would 
present  between  3  and  4  times  greater  surface  to  absorb  tho  heal  generated 
on  the  grate  than  the  wagon,  if  the  rate  of  combustion  were  the  same 
in  both,  but  the  rate  of  combustion  is  seven  times  more  rapid  in  the 
looomctive,    and    consequently  tho    locomotiro    does    not  offer    one-half 

*  The  remits  for  the  yr»gon  Boiler  are  the  mean  fvr  eiiht  ligUftt4» 
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and  diiintc- 

ad  prcuptTity 

lie  and  by  liiii 


rellcct  nn  Uiis  career  of  (uccem,  li[id  Ilia  activity,  peracie 
nsled  clTorti  u(  taixashe  coiinciLj, — tthen  we  see  our  I'l 
eKcrlioD  niul  losing  aa  opiiortuiiity  Tur  jiromotiag  tlic  eHici 
of  our  tocicty  bj  bii  judicious  counsels,  by  liii  aiiiinttini,' 
niuniticoiil  bOKpilallty, — may  we  not  nitli  cuntidcncc  call 
prtu  forward  and  carry  out  tke  purposes,  for  wliicli  *c 

mamicr  cominentuiale  with  the  eii>ectntiuiis  of  llie  public,  cuuiiUteDt  wiLli  tlie 
character  of  Ibe  i>rofe«iian,  and  correspoDding  wiLb  llic  mnk  wliicli   the 
Inslituta  liolda  among  the  ivieolillc  boili<-s  of  Kurope? 
COUNCll,,   iy3U-40. 

Presidint Earl   De  titey. 

ViriE-pKfisiDBKTx.—Messrs.  Dascvi,  lilore,  luid  Burion. 

Hon.   SF.rBKT.taiiia. — Messrs.  F<)wlcr  and  Poynler. 

OuiiNAHV  MEiiUEtts. — MeuTi.  Bellamy,  ('uudy,  Cliawncr,  Ferrcy,  IMuuitla. 

Salvin,  und  Stiaw. 

lloM.  Se4'.  ur  t'oHEiusCoKBEspusDEHCE.— Mr.  T.  L.  DonaldMU. 

IIOYAL   SOCIEiy. 

ArniL  II.— The  Mnrfiiiis  i<r  Ki>rlhaui>tAiu,  President,  in  (hcvLair. 

'I'he  folluniii^'  imiic'r  wras  rvad  :— 

Oh  a  iitui  Kmi^himk  ivihjihhiuI  iff  B'uyiimJt  irilk  Binoiidc  o^  Uereurs, 
b;  Jamls  V.  W.  J<iiis»ToN,  Km.— In  lEis  i>uf>r  an  nceonnt  i»  tnvwi  ol" 
tbi  pri>|ierliex  of  n  hull,  iiblnuu-d  by  aKitaiiiift  nitli  ivA  miAc  i>(  nuTt-iirj' 
■  smMll  porllon  i<f  liyilmrynnjc  adil,  and  wbieU  thu  anlhiir  tind^  C>  lu'  ilix- 
lin^Ulicd  tWini  Ihu'Uyriaiiidc  i>f  metctiiy  by  its  spariiiK  wilubilily  in  cold 
watf.T,  by  tUr  driins  alkwliiH!  n-Brliiiit  vxJiibited  by  ilii  KulnlUin  <a  iiroperiy 
irliich  iudii«b-ri  on  uxcm  uf  neii-nry),  oiul  by  iIk  MiMirplibility  uf  deluna- 
tinn  liy  hi>st,  diiH-ndii^  un  this  cMTiw  buiiK  in  the  Ktalu  of  an  oxidi',  and 
on  Ihf  ncijiiii  at  tlic  uiyiti'n  im  a  ]HjrtUn  uf  thu  I'orbini  of  thv  cynnoRcn  it 
rimtniiw,  and  ilie  presmii!  of  whiiti  it  shnim  liy  tlii?  diM-ii|i>Remi'iii  of 
lijdrueyaiiii'  arid  pis  ulicii  acted  on  by  hydnisuliOiiuii'  and  liydriKhlorii; 
oi-ids.    Tk:  aual}-Kia  "f  iMs  tuilt,  girea  by  lliu  tiulliur,  sliowx  it  (o  cousigt  of 


KitroKCu  , . 
Oxygcu  ..  . 
Mercury     .  ■ 


ArniL  1^.— J.  W.  Lubbock,  Ksq.,  \.P.,  in  the  chair. 

J.  T.  (iravcii,  K4<].,  of  lliu  Imivr  Temple,  and  the  Kct.  Si  H.  Maitlaiid, 
mno  elected  lelluw:!. 

Tlic  fullowinj;  pajier  wsa  read  : — 

fhtlkal'imtUltiliauiflktltaiHt;  Part  I.,  by  J.  F.  W.  Joiikstcik,  U3<}. 
The  objcvt  of  (ho  fn-ucral  inrvstigatiun,  of  which  Ibe  commcii<'cmi.iit  m 
pliYMi  in  IliiM  paper,  is  lo  dett^nuiiiu  the  ri'lativc  ivim|H>siIioii  of  Ibv  vuriuiu 
Tt«iii»  wluch  occur  in  nature,  and  lo  trace  the  auologiCB  they  exhibit  in  thvir 
coustitulion;  and  uW  to  aset'rlain  how  far  tlii-y  nay  be  ri'^rdcd  aa  being 
derived  fnita  one  common  principle,  and  whether  tliev  admit  of  being  all 
reiiretcutod  by  one  or  more  itencml  formula-.  Thu  eJiemieal  investigation 
of  the  rewn  of  mastic  HboiV!i  that  Ihia  snbHlancc  cDiu<i«ta  of  two  rcuitis ;  the 
ono  «olublv,  and  ucid;  t]u<  other  irufjlubk,  mid  baviiig  ui>  atid  propcrticB. 
The  furmiiio;  e;iprCH.-iing  the  analyiiia  of  each  of  thejie  are  (livcn  by  the 
nulhiir.  He  olsn  shows  (hat  a  Hcrica  of  analj-Bca  may  be  obtained  which 
do  not  indiciilu  Ihe  true  eoimiitulion  of  a  rcun.  The  soluble  rciin,  whcu 
exposed  to  the  iinilonged  action  of  a  heal  exceeding  -VXt"  Fuhr.,  iit  partly 
euQverled  into  a  rciiin  eonlaining  three,  and  partly  into  ou<i  eoniainiiig  live 
criuivaleiil  parts  of  oxygen,  the  proportion  of  earbon  remaining  eunslanl. 
Tlic  Nune  renin  coiubiueH  «ilh  baKii,  an  as  to  form  four  bcrios  uf  snll^; 
whivh  in  Ihu  caiie  of  oxido  of  lead,  consist  of  cqnivalentii  of  resin  and  of 
oxide  in  llio  proportions,  rciij«'c lively,  of  two  lo  one ;  threo  to  two ;  one 
to  oni^;  and  one  lo  two.  Thu  Holuble  resin,  in  combining  with  basra,  does 
not  pan  with  any  of  itii  oxygen ;  but  if  any  chan^  lakes  place  in  iU  cun- 
fcliliiliou,  il  cuiuiHts  in  the  hydrogen  being  replaced  by  an  equivalent  pro- 
portion of  a  uiGlal ;  and  furmidR  are  given  rcprcaenling  tlu:  salts  of  lead 
on  this  Ihourolkal  view.  I)y  builini:  tbi- resin  in  contocl  with  ammimiaand 
nilrati!  of  Kilvvr,  or  perhaps  with  nitrate  uf  ammonia,  it  is  converted  into  a 
mdnirbiehfomuabiBaltwilh  oxide  of  silver,  in  which  there  ia  olau  an 
wparent  wiilaci-menl  of  hydrogen  by  silver.  The  resin  next  examined  in 
Inal  (if  dragou'a  blood ;  and  tlic  coneliuions  deduced  from  ilii  analysis  ore 
the  folliiwing  : — lint,  that  Ihe  lump  dragon's  bloud  is  tlio  natural  aud  pure 
man,  whilu  Ihu  sliuincd  aud  red  vorielies,  being  mauufai-tured  articles, 
are  mon:  ur  leu  decompoiied ;  secondly,  that  this  resin  retaiua  alcohol  and 
ether,  as  most  oilier  resins  do,  with  coiuiiderible  tenacity;  but  that  these 
sotveuta  may  be  enlircly  expelled  by  a  lonR-conliniMd  exposure  to  a 
lumperaturo  not  higliei  lluin  'iUO"  Faltr. ;  aud  lastly,  (he  fonnultc  repre- 
senting its  cheniicAl  composilion  is  given. 

GEOLOGICAL  SOCIETY. 

Jpril  10— Rev.  Dr.  BvcKLAHD,  President,  in  Ihe  cbftir. 

A  paper  was  read.  On  tu  mndi  uf  Uu"  Trarttilion  or  Grauwacit  i^Mem''  at 

u  tJiHisfdialtt  ainUies  o/  Someratt,  I>etOH,aail  C»iural/."by  the  Rev.t). 

n-iuiAU.'',  r.G.S. 

3'liv  autbur  eoiamcaci.'d  by  tlMiog,  that  hii,  viewi  rcsptctbg  Ihc  ktiudure 


of  Ihe  country  hod  been  derived  from  independent  obaemtions;  bnt  that 
white  be  claimed  originality  for  himielf,  be  did  not  in  the  lemoleet  smmc  hn< 
pugn  the  originality  of  the  view*  of  Other  geokslKs  who  have  czimlncd  Uw 
tame  districts.    The  sedimenlaiy  deposit*  older  tl       " 

and  constili  ■' "-      ■    ■      '" --' ■• 

(be  south- w 

lion  class,  and  under  ihe  followiagrofmalions,coninieneliiK  with  the  youogeii^ 
!),  Floriferous  slates  and  landilonei  8,  Coddou  Hill  grita;  7,  Tribolita 
slates;  li,  Wollacombe  sanditone  :  ^,  Morle  slate* ;  4,  Trentisboe  slates ;  3, 
Calcareous  slates  of  Linton  ;  S,  Foreland  and  Dunkerry  landsttiQe;  I,  Ca>- 
ningion  Paik  limchione.  Of  time  formations,  only  !t,  8,  and  7,  were  descri- 
bed Id  tlie  paper,  the  other  six  not  occurring  In  Lkimwall  or  in  DeroDshlN^ 
except  in  Ibe  north- weal  corner  of  the  county,  and  ore  reserved  by  thSMIboi 
for  future  consideration.  The  Horiferoua  slates  and  •andtfone  (9),  tnuftJ 
io  the  true  coal  measures  by  Profenor  Sedgwick  and  Mr.  Mmdiimi, 
cu  memoirs  read  before  i he  British  Association  in  lE3(i,  and  the  GcokglEil 
moiety  in  tH37,  Mr.  Williams  considmiobeagrauwadte  tbrmalioD,  beeaoM 
he  has  traced  passages  into  Ibe  subjacent  deposit  (8)  g  aod  he  employs  th 
term  "  floriferous,"  to  avoid  Ibe  ambiguity  which  he  conceirea  wonU  trfae 
from  using  the  word  earlmnaceous ;  and  ho  objeds  to  the  expre«foo  caluile- 
rous,  as  anthraciie  couiiliiutci  but  a  very  small  part  of  the  forroatfon.  The 
deposit  occupies  a  large  portion  of  Devonshire,  and  detached  minor  distrieii 
uf  Cornwall.  The  sandstones,  he  says,  are  quite  distinct,  but  that  the  slaia 
are  occasionally  undislingulctiable  from  those  employed  for  roo&ng.  Tbe 
ModdoR  Hill  grits  (S)  constiluie,  on  Ibe  nonb,  a  narrow  band  from  Fremisf. 
ton,  near  Bartistalde,  to  Holcomb  Rogus  ;  and  in  the  soalh  a  broader  distiidi 
Hiiokiug  the  Horifetous  sandstones,  froiu  Forrabury,  by  LauDceaton,  to  tbt 
gtsnite  of  Darlmcor.  The  deposit  passes  gradually  upwards  into  No.  S;  vtk 
downwards  into  No.  7,  the  intermediate  strata  being  termed  by  the  author 
neutral  Iwdi.  The  griti  wliich  compose  the  greater  partof  thefonnaUniaR 
perfectly  distinct  from  sny  other  in  the  distiici,  and  aflbrd  moM  valnaUe 
atslslancc  in  tracing  the  range  of  the  deposit :  they  contain  also  the  wavelUK; 
tut  which  the  north  of  Devonshire  has  been  long  distitigtiished.  lotte 
middle  of  the  series  arc  Icnticularmassei  of  limestone,  associated  with  beds  <i 
black  shale — the  former  eontaicing  Goniantilcs  and  Paaidmla,  and  the  latto 
plania  with  flakes  of  anthmcile.  The  uilobite  slain  (7)  cotutilutr,  in  Ik 
north  of  Devon,  a  band  ranging  fram  Braunton  on  the  west,  nearly  to  UU- 
Tctton  on  the  cnst,  and  on  tbe  south,  exteasiTe  districts  around  the  panta 
of  Dartmoor.  He  believes  thai  the  whole  of  the  slate  seiie*  of  Comwill 
belongs  to  them.  In  the  north  and  aouth,  they  gradually  pass  upwards  iita 
the  Coddou  grita,  and  in  the  north  downwards  into  the  Wollacomb  sandAMca 
(6),  the  expression  neut'ai  being  also  applied  to  these  pa>SB^  beds.  In  HOC 
ports,  the  slates  abound  with  trilobites;  and  the  limestones  of  PtyaMOti 
Newion  Buihcll,  and  Totbay,  which  belong  to  the  formation.  In  email  «1 
shells. 

Tbe  remainder  of  the  series,  from  6  to  1,  will  be  deicribed  in  a  fuUie 
memoir. 


April  34.— .Kcv.  Dr.  Buckland,  Preudeul,  in  the  chair. — C«mmtmicatiHi 
were  read; — 
1.    Oh  Ike  CMmaU  uf  Iht  Naetr  Pliocmt  Period,  by   Mr.  Sum,  J 
Jordan  Hill. 

An  examination  of  the  sbelli  contained  in 
shores  of  the  Cljidc,  has  convinced  Mr.  SbI.  . 

the  globe,  during  tbeir  accumulation,  wss  colder  thin  it  ii  at  present.    . 
attention  was  firit  called  lo  tbe  aubjeet,  by  observing  thotthc  shells  foneau 
UdJcvalta,  and  described  by  Mr.  Lyell  in  his  memoir  on  the  chtnre  of  level 
-  ■  ■      — ,    -.  .., 't  the  rabed  shelly  I  * 


in  the  newest  tertiary  dmoeib  OB  the 
Bitfa,  that  the  climate  ef  this  pall  ef 


In  the  Baltic,  agreed  w 


le  of  those  most  ct 


tiled  shell  V  hstt 
of  the  Clyde;  and  hia  views  respecting  tho  northern  aspect  of  the  peeoUN^ 
most  abundsnt  of  the  Scot^sb  lossils  hare  been  conliniied  by  Mr-  Gray,  Mr. 
G.  Sowerby,  and  M.  Dishiyes. 

2.   Bemarks  m  tome  Foaiil  n«d  reetnt  Shelli  ceO.'Cted  bg  Opl,  .BqufaH, 
RN.,  in  Canada,  by  Mr.  LVEI.I. 

Several  eminent  conchologists  having  obierved  that  in  the  English  crag  Iho* 
are  certain  shcUa  which  indicate  s  somewhat  colder  climate  uian  that  wUch 
now  prevsili  in  our  latitudea,  and  it  having  been  auppescd  that  a  similar  infcr* 
encc  maybe  deduced,  but  with  greater  certainty,  from  shells  (bond  ia  the 
Newer  Pliocene  atralu  of  Scotland  and  Ireland,  Mr.  Lyell  ha*  been  indDCel 
to  examine,  with  great  care,  n  collection  of  shcUs  sent  to  bin  by  Ca^  Baj'- 
Oeld,  consisting  partly  of  fossils  procured  from  the  most  aodets  tertiary  M- 
poaiti  bordering  the  Gulf  of  St.  Lawrence,  and  partly  of  recent  leslan* 
li-om  the  Gulf  itself.  The  sheila  werv  fouad  principallv  at  Boanpot,  AaA 
two  milea  below  Quebec,  in  a  depoait  similar  to  Uiat  now  btimng  in  thebelrf 
the  St.  Lawrence  ;  and  tho  uppermost  stratum,  nearly  100  feet  abov*  the  Icfd 
of  tho  river,  ia  almost  exclusively  composed  of  bivalves.  Similar  shelli  oeeor 
at  a  slill  higher  elevation,  in  the  valley  of  the  St.  Charles,  three  vSSm  ft«M 
Beauport ;  and  at  Port  Ncaf,  forty  miles  above  Quobcc,  at  beightl  nm^ 
from  30  to  200  f<!et.  Numerous  boulders  of  jirimary  rocki  aio  fiibcdded  k 
tho  itrata  at  difleicnt  levels,  and  appear  as  if  they  nod  been  dioimed  tte* 
fimn  drifted  masses  of  ice,  al  widely  distant  intcrvali  of  lime, 
of  the  sheila  are  broken,  yet  many  arc  perfect ;  and  it  is  impoad 
tihat  tho  cliy,  sand,  md  gravel,  conpoemg  the  strata,  could  have  bni-  __— -, 
together  with  the  boulders  and  testacoa,  into  their  present  position  bj  a  vio- 
lent current,  aa  the  fragile  TtrebratHh  p»Ulacea  is  tbond  with  botk  vabcf 
united,  and  its  long,  tmttle,  interior  appcndige*  cntim.  The  sbeUs  bear 
'a  strong  rasfmblanec  to  those  fbund  in  Ine  newest  tertiary  depoKta  at  Ddde- 
valla,  in  Sweden ;   and  some  of  the  moit  abtudaat  at  each  locaUty  an  0«a* 
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of  quadmpeds  "were  really  washed  down  into  Ihc  sea  or  estuary  of  the 
Norfolk  crag,  and  were  not  subsequently  introduced  into  the  deposit  by 
diluvial  action.  The  fresh-water  shells  are  rare  in  the  neighbourhood  of 
Norwich  in  comparison  with  the  marine,  and  the  terrestrial  species  are 
still  more  scarce.  Mr.  J.  B.  Wighani,  however,  has  ascertained  that  the 
freshwater  lestacea  predominate  in  a  bed  at  ThoriH'.  The  same  gentleman 
found  at  PostM'ick,  in  a  stratum  cuntauiing  marine  shells  and  iislies,  a  por- 
tion of  the  left  side  of  an  upper  jaw  of  a  Mastodon,  rx>ntaining  the  second 
true  molar,  and  the  indications  in  the  soi-ket  of  the  tiret.  This  specimen 
Mr.  Owen  has  been  enabled  to  refer  to  the  Mastotitm  Umginttris,  discovered 
at  Eppelsheun.  In  the  same  bed  were  found  the  teeth  and  jaw  of  a  mouse, 
larger  than  the  common  field  species ;  also  bones  of  birds,  and  of  several 
species  of  fishes.  The  horns  of  stags,  bones  and  teeth  of  the  horse,  pig, 
elephant,  and  other  quadru])eds,  have  been  likewise  detected  at  Postwick, 


ing  the  relative  antiquity  of  the  Norfolk  and  Suffolk  crag,  was  discussed  at 
considerable  length,  and  the  author  acknowledged  the  great  assistance 
afforded  him  by  Sir.  Wighnm,  whu  has  nearly  doubled  the  number  of  species 
obtained  from  the  fonncr  depusit  near  Norwich;  also  the  aid  which  he  has 
received  ftnom  Mr.  Searles  Wood,  who  submitted  to  Mr.  Lyell's  examina- 
tion the  whole  uf  his  magniticent  collection  of  crag  shells  ;  and  from  Mr. 
George  Sowerby.  to  whose  extensive  knowledge  of  recent  testacea  the 
author  stated  that  lie  is  uidcbted  fur  a  rigid  determination  of  the  existing 
shells  found  in  the  crag.  The  immber  uf  wcU-delined  species  in  the  Nor- 
folk crag  is  112,  out  ot  which  eighteen  are  land  and  fresh-water;  compared 
with  the  Suffolk  crag  tlds  number  is  small,  but  Mr.  Lyell  showed  from  the 
Fauna  of  the  Baltic,  that  species  are  much  less  numerous  in  brackish  than 
salt  water,  the  latitude,  climate,  and  uther  conditions  being  the  same ;  he 
also  showed  that,  in  analogous  deposits  in  the  valley  of  thu  Rhine,  the 
amount  of  species  is  small.  Of  the  ninety -four  marine  shells,  seventy  occur 
in  the  red  crag,  and  tliercfore  it  might  be  inferred,  that  the  two  deposits 
are  nearly  of  the  same  age ;  but  in  the  Norfolk  beds  the  recent  species, 
both  of  fresh  water  and  maruie  testacea,  amoimt  to  between  lifty  and  sixty 
per  cent.,  and  are  nearly  all  Biilisli  sholls;  whereas  in  the  red  crap,  there 
are  only  thirty  per  cent.,  and  in  the  coralline  but  twenty.  This  compara- 
tively recent  origin  of  the  Norlolk  deposit,  had  been  previously  inferred  by 
Mr.  Charleswortli,  from  the  general  character  <.>f  the  fossils.  In  the  exami- 
nation of  the  ci>llections  which  led  to  the  above  results,  the  greatest  care 
was  taken  to  nrject  those  shells  which  might  have  been  washed  out  of  the 
rod  crag  into  the  Ndrfolk  beds,  or  those  8i>ecies  which  apparently  did  not 
live  in  the  waters,  which  deposited  this  division  of  the  crag.  From  the 
numerical  proportion  of  recent  testacea,  Mr.  Lyell  infers,  that  the  coralline 
and  red  crag  belong  to  his  Miocene  division  of  the  tertiary  series,  and  the 
Norfolk  strata  to  his  older  Pliocene ;  he  also  showed,  that  the  lacustrine 
beds  at  Grays,  in  Essex,  and  many  other  places,  constitute  another  link  in 
the  geological  sequence  of  fonnations,  as  they  contain  ninety  per  cent,  of 
recent  t^nitacea,  and  must  conseqmmtly  be  referred  to  the  newer  Pliocene 
epoch.  Lastly,  a  comparison  of  the  crag  with  the  tertiary  strata  of  tlie 
faluns  of  Touraiue,  has  convinced  Mr.  Lyell  that  M.  Desnoyers  was  right 
in  considering  the  Suffolk  and  Touraine  deposits  to  be  of  the  same  age, 
althougih  he  formerly  dissented  from  tliat  conclusion. 


AMERICAN  INSTITUTION  OF  CIVIL  ENGINEERS. 

We  feel  great  pleasure  in  giving  the  following  address  to  our  Transatlan- 
tic brethren,  agreed  to  at  preliminary  meetings  at  Augusta  in  Georgia,  at 
Boston,  and  at  Philadelphia. 

Public  works  are  now  so  extended  in  our  country,  and  the  mass  of  experi- 
mental knowledge  to  be  gained  from  those  in  use  is  so  great  and  so  peculiarly 
applicable  to  our  circumstances,  that  it  is  even  more  valuable  to  the  American 
engineer  than  what  he  can  learn  in  Europe,  where  larger  means  have  per- 
mitted grea'er  expenditures.  In  this  country  it  is  of  paramount  importance 
to  obtain  the  greatest  amount  of  useful  effect  at  the  smallest  cost ;  and  of 
attempts  to  attain  this  end,  the  Union  now  contains  a  multitude  of  instructive 
examples.  Some  have  been  eminently  successful,  and  others  less  so ;  but  of 
either  kind,  the  student,  or  the  more  advanced  engineer,  too  often  seeks  in 
vain  for  any  satisfactory  written  or  printed  description,  and  is  unable  to 
obtain  any  thing  more  than  vague,  doubtful,  and  incorrect  information.  This 
evil  can  only  be  removed  by  the  exertions  of  the  engineers  themselves. 

They  are  now  established  as  a  distinct  class,  and  have  long  felt  the  want  of 
such  an  association  as  that  proposed,  but  it  has  hitherto  been  supposed  that 
the  proper  time  for  its  organization  had  not  yet  arrived. 

The  success  that  has  attended  the  labours  of  the  London  Institution  of  Civil 
Engineers,  its  high  standing  and  great  usefulness,  prove  that  such  societies 
may  be  of  great  public  utility,  when  properly  conducted,  and  are  incentives 
to  induce  us  to  imitate  so  excellent  an  example.  It  is  admitted,  however,  that 
a  society  in  this  country  must  differ  aomewbat  in  its  plan  of  operations  from 
the  British  Institution,  which  can  readily  give  utterance  to  its  opinions 
elicited  after  frequent  and  full  discussion,  since  a  large  portion  of  its  members 
during  the  winter  have  their  residences  within  the  limits  of  London.  Here, 
however,  owing  to  the  vast  extent  of  territory  over  which  are  scattered  the 
members  of  our  profession,  the  usefulness  of  the  society  must  (for  the  present 
at  least)  depend  more  upon  the  facts  and  experience  of  its  members,  made 
known  in  written  communications,  than  upon  their  opinioiu  anXiy  exprcned 
in  public  discunions. 


The  very  fact  that  our  improvements  are  so  widely  spread,  that  few^  if  aiqr 
members  are  able  to  give  even  the  most  important  of  them  a  penmnal  exami- 
nation, affords,  perhaps,  the  strongest  argument  in  fiToar  of  a  society  that 
shall,  by  a  coni^rt  of  action,  bring  the  experience  of  the  whole  oountiy  within 
the  reach  of  each  member. 

The  difficulty  of  meeting  at  any  one  point,  caused  by  the  time  and  expense 
required  in  travelling  from  distant  portions  of  so  extensive  a  conntry  as  the 
United  States,  is  a  serious  obstacle,  but  it  has  been  much  diminished  by  the 
facilities  afibided  by  the  railroads  already  in  use,  which  are  among  the  valoabk 
results  of  the  labours  of  our  civil  engineer?.  Though  omr  society  may  be  leu 
favourably  situated  than  the  one  in  London  for  frequent  and  public  discussioa, 
we  nevertheless  anticipate  many  important  advantages  to  be  derived  firom  a 
personal  intercourse  and  interchange  of  information  among  its  meml>en»  and 
from  the  establishment  of  a  permanent  repository  of  the  results  of  ezpericDoe, 
obtained  from  the  most  authentic  sources.  The  standing  of  the  proftuioft  ia 
our  country  is,  fortunately,  such,  that  its  importance  need  not  be  dilated  upon ; 
it  is,  therefore,  the  more  necessary  that  every  thing  in  the  power  of  the  mem- 
bers should  be  done  to  add  to  its  respectability  and  increase  its  usefalnes.  We 
look  forward  to  the  formation  of  the  society  as  a  valuable  meani  of  advancing 
these  desirable  ends. 

Wo  trust,  also,  that  each  may  appreciate  the  importance  of  attending  at 
the  time  and  place  appointed  for  forming  the  society,  and  will  be  willing  to 
make  some  sacrifice  for  effecting  that  object ;  or  if  prevented  from  attoiA* 
ing  by  uncontrollable  circumstances,  that  he  will  express  his  views  in  writ 
ing  upon  the  subject  of  a  suitable  constitution. 


MEETINGS  OF  SCIENTIFIC  SOCIETIES. 

Institution  of  Civil  Engineers,  25,  Great  Qaorge-street,  Westminster,  evciy 
Tuesday  at  8,  P.  M. 

Royal  Institute  of  British  Architects,  16,  Grosvenor-street,  Monday  at  8, 
P.  M.  June  10  and  24. 

Architectural  Society,  Lincoln's  Inn  Fields. — Convenationi  on  Tuesday, 
June  4,  at  8,  P.  M. 


AMERICAN  PATENTS  ISSUED  IN  APRIL,  1838. 

WITH    REMABKS   AND   EXEMPLIFICATIONS   BY  TUB   EDITOR  OF  THE   JOUBKAL 

or  THE  TRANKLIN    INSTITUTE. 

For  a  Spring  Lock  for  Coach  and  Railroad  Car  Doors ;  Peter  Alvenuo, 
New  Haven,  Connecticut,  April  2- 

We  are  told  by  the  patentee,  that "  the  object  of  his  invention  is  a  spring 
lock  easily  managed,  and  of  sufficient  strength  to  secure  the  door  finnly, 
and  yet  in  size  and  form  so  compact  as  not  to  injure  the  pillar  of  the  door, 
nor  interfere  with  the  run  of  the  lights,  and  which  may  be  opened  and 
shut  from  \i-ithin  as  well  as  from  \i-iUiout."  The  lock  is  then  described, 
but  itf)  construction,  although  not  specially  recondite,  cannot  be  made 
clearly  kno^ii  without  the  drawings. 

For  a  Rotarj'  Steam  Engine ;  Oliver  Wright  and  A.  A.  Wilder,  Warsaw, 
Genesee  county.  New  York,  April  2. 

This  engine  consists  of  a  thin,  revolving  wheel,  or  drum,  to  the  pcriphenr 
of  which  Rteam  is  conducted  through  hollow  arms  within  the  dram,  extend- 
ing from  its  centre  to  its  periphery,  where  it  issues  tangcntially ;  the  im- 
provement claimed  is  to  "  the  application  of  springs  and  set  screws  to  the 
apertures  of  rotar}'  steam  engines;  and  also  the  placing  a  door  to  the  case, 
so  that  tlie  apertures  may  be  closed  or  opened  without  taking  the  case 
apart." 

It  is  not  to  minor  arrangements  of  this  character  that  the  rotary  engme 
will  owe  its  utility,  should  such  a  debt  ever  be  contracted  by  it :  tney  may 
S4?rvc  to  render  one  rotarj'  engine  better  than  another ;  but  to  enable  it  to 
compete  with  the  reciprocating  engine  requires  a  radical  change,  a  mode  of 
constniction  which  shall  be  absolutely  new ;  possibly  this  may  be  e^'enta- 
ally  discovered. 

For  an  improvement  in  Wardrobe  Bedsteads ;  Z.  C.  Favor,  Boston,  Ms»- 
sachust^tts,  April  2. 

For  an  improvement  in  the  Manufacture  of  (xunpowwder;  Richard  J.  L. 
Witty,  Lowell,  Massachusett*j,  April  '2. 

For  an  improved  mode  of  forming  raised  Surfaces  for  Printing  on  Paper, 
Calico,  &c. ;  Godfrey  Woone,  city  of  London,  April  2. 

For  an  improved  Machine  for  breaking  Hemp  and  Flax ;  Alvin  KyeSi 
Crittenden,  Grant  county,  Kentucky,  April  2. 

An  endless  chain  of  slats,  or  bars,  is  made  to  revolve  round  two  rollers, 
the  bars,  or  slat^,  forming  the  bed  of  the  break.  Above  this  is  a  platfona 
extending  the  length  and  bn^adth  of  the  break,  and  having  on  its  under 
sides  projecting  slats  which  are  to  pass  in  between  those  of  the  revolriBg 
apron,  but  so  far  apart  an  to  span  over  two  of  them.  This  platform  is 
raised  vertically  by  cams,  and  tails  upon  the  hemp,  which  is  placed  upon 
the  bed  above  described ;  the  claim  is  to  "  the  so  placing  of  the  slats  vpOB 
the  breaker,  at  such  distance  apart  as  that  they  shall  span  over  two  ban  oif 
endlcAs  chain,  whilst  the  feeding  is  to  the  distance  of  one  bar  only;  the 
slats  thus  striking  alternately  between  each  bar,  as  the  endless  cnain  » 
1)m4c  to  advance."  y 
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upon  Uic  nil-riMil,  pUtform,  mouDled  lail-way,  or  other  irtide  upoa  nhich  it 
is  to  move  ;  ind  (liil  t  claim,  nrhatcvcr  form  ur  unaDgcmcut  tbc  same  majr  be 
made  to  uaumr,  whilst  Ihc  pcinvipio  of  nct'ion  k  the  same  widi  that  hcrvin 
vxempliliod. " 

Por  an  Improved  Fire  Enjjioc  Pump ;  Joseph  Newman,  cilj'  of  Baltimore, 
April  14. 

Tbia  it  >  device  for  converting  llio  common  atrvct  l>ump  into  ■  rire-enginc, 
by  adding  a  forcing  apparatus  nt  its  top,  furnished  with  au  air  vc*«c1,  and  olbcr 
■ppendacn.  When  (hua  uacd,  the  ordinarjr  rnout  is  to  be  stopped,  onda  boss 
or  branrh  applied  to  ihc  forcing  apparatus.  Tlie  ebim  is  lo  "(he  conibina' 
tioD  of  tbo  eoniTnon  pump  prepared  as  dei>'ribc<),  villi  the  cylinder,  piitun, 
valves,  or  lir-cliambcr  of  the  ordinary  hydraulic  or  Rrc-cnginu,  ithicb  combi- 
nation produces  a  two-fold  initrumcnt,  vii.,  a  self-supplying  fire  engine,  and  ■ 
culinary,  or  common  pump." 

Thero  is  no  novelty  in  the  foregoing  idea.  The  late  Mr.  Dearborn,  of 
Boston,  proposed  a  similar  Ihiiig  nioro  than  forty  years  ago.  of  »hiuh  engraving! 
arc  to  he  found  in  oui  onn  and  in  foreign  Journali.  The  thing,  however, 
cannot  possibly  anawfr  a  good  purpose  when  appended  to  the  ordinary  pump, 
aa  the  power  requisile  lo  raJ^e  the  water  froni  a  well,  and  to  force  it  to  Iho 
required  height,  cannot  be  applied  ta  such  s  pump,  and  if  it  could,  but  fow 
loeh  inimpB  would  bear  it.  Whatever  of  ingenuity  there  mny  bo  in  sueh  a 
combination,  will  not  be  ncconipanicd  by  a  correspouaing  degree  of  ulililj. 

For  «  machine  for  Mowins.  and  Culling,  Grass  and  Grain ;  David  Lewis, 
Dem,  Albany  county.  New  York,  April  14. 

For  a  machine  for  Making  Itriek;  :   Samuel  B.  Iirik,tar,  Kensington,  I'hila. 


dolphia  county,  Pennsylvania,  April  14. 

In  this  machine,  as  in  many  otnert,  the  clay  is  lo  Ih 
trough,  by  mcaiis  of  rvvoWiug  wheela  which  roll  o' 


0  be  Icmpeied  in  a  circular 
„  .     .  „  II  over  it.      Oulsidc  of  the 

tempering  troush  ihere  is  B  moulding  Irougli.  within  which  tlie  moulds  arc  lo 
be  laidi  and  the  clay  traDsferrcd  to  this  trousb  is  to  be  pressed  into  Ibo 
moulds  by  rollers  passing  over  ihora.  The  whole  machiue  is  a  structure  of 
considerable  compleiily,  not  well  described  or  rcprFscnlcd  in  the  first  instance, 
and  not  capable  uf  being  clearly  presented  in  words.  The  claims  ara  to  a 
number  of  particular  things  referred  to  in  tbc  spociliratiun.  and,  if  given, 
would  not  convey  any  dclimle  idea.  The  machine  may  bo  a  good  one  ;  but 
as  presented,  it  docs  not,  lo  uj,  wear  a  promising  aspect. 

For  a  macbino  for  Moulding  and  Prctking  Bricks ;  Stephen  Waterman 
and  Charles  Learned.  Charleston.  South  Carolina,  April  14. 

In  this  machine  the  clay  is  mixed  in  a  vessel  or  chamber  in  the  centra  of 
tbc  maebine,  in  which  a  shaft  revolves  that  is  furnished  with  knives,  in  a  man. 
ner  well  known  fi,r  preparing  claj  at  potteries,  and  in  brick  making  ;  by  them 
it  is  forced  iolo  moulding  boxes  at  the  sides  of  the  machine,  under  which  the 
moulds  are  to  be  placed  on  a  suitable  platTorm.  Tbc  claim  refers  pHneipolly 
..  .1. r  t~.i„p  do,n  the  vcrlieal  pislonswitbi-  ■'■ '-■■—  •- 


lu  to  strike  upon  tbc  buckcls  of  this  wheel  by  passing 
lar  rim  surrounding  the  wheel.     I'anieular  dijectioni 


this  is  done  by  pieces  m  the  form  of  ineliaed  plancK,  and  carried 

the  sweep  attached  to  the  centre  shaft;  which  inclined  planes  pi 

fnction  rollen  at  the  upper  ends  of  the  shafts  of  Ibe  pistons,  and  force''thcm 

down;  after  which  they  ai '  .-     i     <    ^ 

raise  the  pistons,  allowing 

substituted  for  them. 

Claiu — "  We  claim  the  application  of  inclined  planes  lo  the  forcing  down 
Ihs  pistons  for  pessing  brick,  in  the  manner  dcicribcd.  We  do  not  claim  tho 
mixing,  or  press  boxes,  or  the  oblique  knives;  these  and  other  parts  having 
been  previously  known  and  used;  all  that  we  claim  as  our  invention  being  tbc 
iaclinad  planes  lor  forcing  down  tbo  pistons  and  slides  ;  the  particular  combi- 
nation of  ihc  two  vertical  slides,  with  their  connecting  parts  for  lifting  the 
pistons  and  causing  the  maulds  to  traverse  on  the  ways." 

For  an  improved  Water  Wheel  i  John  11.  Wheeler,  Seneca  FalU,  Scnoca 
county,  New  York,  April  14, 

The  water  is  tf^  madu  ti 
through  inuss  ia  •  circular 

are  given  respecting  the  curved  foim  of  Ihe  buckets,  hut  thera  is  not  anythi 
in  this  wheel  to  distinguish  it  from  others  lliat  have  been  previously  used,  ok- 
ceptin^  these  peculiarities  of  form  which  do  not  seem  calculated  (o  alter  tlia 
action  IB  any  appreciable  degree. 

For  an  improvement  in  the  Steam  Engine;  William  L.  Lightall,  city  of 
.Ubany,  New  York,  April  14. 

The  object  la  view  in  this  engine  is  Eo  to  arrange  the  levers  and  other  work. 
ing  parts,  as  that  the  cylinders  nuiy  be  placed  horliontally  at  the  botlom  of 
tbo  vcMel.  This  mode  of  arrangement  is  described  and  represented  with  much 
clcameu  and  distinctness,  and  the  inventor,  alter  descrilung  it,  observes  that, 
II  cases,  be  bud  horizontally  on  ll 
.  .         „  all  tho  other  wchincry  so  low  that : 

weight,  instead  of  its  being  as  it  now  is,  a  necessary  and  unavoidable  incum- 
brance, will  net  in  a  groat  measure  as  judiciously  stowed  ballast.  That  in 
vessels  of  war.  or  armed  steamers,  nil  the  essential  and  vital  parts  of  the  ma- 
chinery will  bo  completely  protected  from  an  enemy's  fire,  and  that  tho  acting 
en^neer  can  perform  his  doty  not  only  with  s«(ety,  but  with  that  self-possenion 
which  personal  scenrity  eould  alone  insure.'*  The  claims  refer  lo  the  parti- 
cular deicriplion  of  the  respective  parts  is  orrsDgcd,  but  would  not,  iIodc, 
aflonl  any  distinct  informslion  respecting  them. 

For  an  improved  mode  of  Working  tho  Pistons  of  Pumps ;  David  Whittkr, 
Belfasl,  Waldo  county,  Maine,  April  1 4. 

"  The  nature  of  my  invention  eonsials  in  tho  application  of  inclined  plane* 
ioMoted  upm  tbn  oHtcr  drGumhrcncc  of  a  whcd,  oi  cylindtr,  (whicb  i*  nuda 


to  revolve  like  the  capstan  of  a  vessel,)  to  tbc  spear,  oi  piston  rod  of  ft  pmnp,  w 
as  to  force  it  up  and  down." 

In  the  drawing,  force  pumps  are  rcpreicuted  as  placed  Mur  Ibo  p«npbti7 
of  a  low,  vertical  cylinder,  or  drum,  on  tbo  deck  of  a  vcskI,  ^re  being  lofcn^ 
or  handspikes,  to  carry  tbc  cylinder  round.  Projecting  inclined  Udgw  ««■• 
in  contact  with  friction  rollera  on  the  piston  rods  of  the  pun^w,  and  alteinalclj 
raise  and  depress  them.  Tbo  claim  is  to  this  mode  of  iroiliiiig  pumps,  ud  «a 
believe  that  tho  patentee  might  have  enjoyed  tho  eicluaive  right  thereto  with- 
out having  had  it  secured  lo  him  by  law. 

For  nn  improvement  in  Many  Chambered  Cylinder  Fire  Artus;  Theodon 
F.  Slory,  Norlbampton,  Hampden  counfy.  Massachusetts,  April  21. 

I'or  iinprovemcnti  in  the  Machine  for  making  Axes  ;  Demtnon  C.  StoM, 
N^uock  Tillaee,  I'lster  countv,  New  York  ;  assigned  to  Joseph  Wright,  if 
Pougbkcepsie,  New  York,  April  21. 

For  a  Saw  Mill  without  Saw  Gates;  John  C.  YaUs,  Columbia,  Maiay 
county,  Tennessee,  April  'J I. 

For  an  iinnrovemont  in  the  Sleam  Engine ;  Sctb  Graham,  Roxbury,  Nor 
folk  county,  Massachusetts,  April  31. 

For  an  improved  process  of  Dyeing  Wool ;  Felix  Fossard,  city  oT  PUli- 
delpbii,  Apnl21. 

Fur  au  improvement  in  the  Art  of  Dyeing ;  Patrick  Migemii*,  Patcnoi, 
Passuc  county,  New  Jersey,  April  21. 

For  an  imiirovcd  Drill  Maebine  for  Sowing  or  Planting  Grain ;  Geocga  A, 
Iloyt,  city  of  Albany,  New  York,  April  21. 

For  an  improvement  in  the  Working  of  Bellows  by  Steam ;  Marlia  Bill, 
Antis,  Huntingdon  county,  Pennsylvania,  April  24. 

For  an  improvcmeDt  in  Kail-road  Cart,  Carriages,  or  Tmcka,  fcc.i  JoMfh 
Harrison,  Jr.,  city  of  Philadelphia,  April  'J4. 

The  main  object  of  Ibis  improvement  is  to  obtain  a  more  CQual  bearing  npM 
the  rails  of  the  wheels  of  roil. road  carriages  than  has  been  hitherto  allaiofd. 
The  opposite  ends  of  a  spring  aie  to  bear  upon  two  sliding  boxes,  in  too 
plummcr  blocks,  which  boxes  roecivo  tbo  ends  of  the  two  axles  of  the  carri^e 
wheels.  The  spring  is  of  ihe  usual  construction,  but  mounted  lo  aa  to  Titaila 
on  ill  centre,  allowing  the  two  wheels  on  each  side  lo  adapt  thcmselvn  lo  Ibl 
inequalities  of  the  road,  wilbcut  altering  the  relationship  of  Ihe  action  of  Ihl 
spring.  Sevenil  variations  in  the  mode  of  anangcmont  for  carrying  oat  Ibe 
same  principle,  are  described  and  reprctcnted  by  the  patentee. 

"  In  truck  frames  which  turn  on  a  centre,  for  the  purpose  of  adapting  Ihe 
wheels  to  the  curvature  of  a  load,  the  pataiiteo  bos,  in  order  la  ronder  ihc 
system  of  tho  equalisation  of  the  pressure  of  tho  wheels  upon  the  ruls  perfsc^ 
to  constructed  the  frames  of  such  trucks  as  that  their  sides  shall  not  necexiarily 
continue  in  the  same  plane,  hut  lie  allowed  to  vibrate  vertically  to  tucb  eiUal 
aa  may  be  requisite  lo  enable  Ihcm  to  adapt  ihomselves,  and  the  wheels  whid 
they  sustain,  to  aiiy  huriiootal  inequality  in  the  rails  upon  which  they  Ue  tt 
run,  as  this  cannot  be  effected  by  the  limited  action  of  springs.'' 

In  this  latter  arrangement  Ihe  wooden  sides  of  Iho  truck  frame  are  coaneeui 
by  transverse  and  diagonal  bars  of  iron,  which  work  on  pins,  ftllowing  <t  tb* 
requisite  vertical  motion  in  tbc  sides,  whilst  they  arc  braced  perfectly  m  u  la 
prevent  their  racking  laterally.      The  claims  ore  as  follows  : — 

"  Whjt  I  claim  as  my  invention  in  tho  within  described  modes  ofcoBilracl- 
ing  cars,  coiriogcs,  or  trucks,  to  run  upon  roil-roadi,  ii  the  eonslnicling  of  tie 
spring]  and  their  appendages,  so  that  said  springs  may  vibrate  upon  thor  co- 
tres,  for  the  purpose,  and  lubstantially  in  the  manner,  set  forth.  J  also  etain 
the  earrying  out  of  Iho  same  principle,  hy  means  of  a  vibralinK  beam,  or  aay 
analogous  conlrivancc,  connected  and  arranged  so  as  to  produce  the  Mat 
effect.  I  also  claim  Ihc  use  of  a  truck  frame  which  may  be  employed  wHh 
cars  and  locomotive  caniages  of  all  kinds,  to  run  upon  railroads  when  tfOcka 
are  required;  said  truck  frame  being  constructed  in  sueh  a  wmy  as  thai  twt 
jiar^illcl  sides  thereof  may  be  allowed  to  play,  in  Ihe  manner  and  for  tho  pa^ 
pose  set  forth,  wiiether  Ihc  same  be  put  together  in  the  method  berun  mtAt 
known,  or  in  any  olber  by  which  tbc  tamo  ond  is  attained,  on  tho  tsM 
principle. '' 

For  improvemontsin  Many  Chambered  Cylinder  l^re  Arms  ;  Rafni  Nioboli 
and  Edward  Childs,  Couwiiy,  Franklin  county,  Mnssaebotetl*,  April  24. 

For  a  Iloriiontal  Straw  Cutter;  U.  A.  B.  Beach,  Franklin,  WilliaBMa 
county,  Tennoucc,  April  21. 

For  an  improved  Gate  for  Flumes  of  Mtlls ;  William  Buckmiaitcr,  For 
mingham,  Middlesex  county,  Massachtuells,  April  'lH. 

For  a  Domestic  fipinncr,  for  Spinning  Wool,  &i^  ;  Hinm  F.  Wheeltf 
Springvillc,  Susquehanna  county,  Pennsylvania,  April  S5. 

For  a  Machine  for  Pressing  Hrick) ;  Gaylord  V.  Haider,  Balavia,  GeaeNN 
county,  New  York,  April  25. 

A  ^orsc  is  tu  turn  a  vertical  shsfi,  by  means  of  a  lever,  or  sweep,  aid  iha, 
in  its  rcvolulion  'is  to  operate  four  or  more  pistons  which  press  upon  lb*  elq, 
previously  tempered,  and  placed  in  the  moulds  for  that  purpose.  The  W- 
icription  and  drawing  du  not  clearly  exhibit  the  structure,  and  the  claim  9 
merely  lo  "  ihc  mode  of  pressing  and  dtsebarging  bricks,  as  described."  \ 

mprovcd  Mode  of  applying  the  Syphon  for  the  uniform  Drawiag  4    | 
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Diniiingham  in  ^t  huun,  A  iUi>piiiif{r  of  .S  iniiiiitei  will  be  allowcil  at  Tring,  10 
miiiutait  at  Wulvertini, .')  iuinnt4'K  nl  Weetluii,  an«1  9  iiiiiaiteti  at  Cttventrv ;  making  a 
total  of  20  luimites  occujiiril  b}' llie  HttippngCH,  and  only  -1  hoiirH  uiiil  3.5  iiiinutPtt  iu 
nerfonning  tin*  jonruw  of  110  ii:iletU  furlongs.  Tbo  day-mail  tmin  fmm  Kinning. 
ham  will  orcompli'Ji  tlio  journey  in  tho  some  time,  allowing  the  same  iitii)ipf^(rft  at  tho 
diflfrrent  p1a<*PA  nliove-roentiomtl.  Tlio  nig*it  mail  train  will  leave  Kiisfon-grove 
■tatiuu  at  linlf-iiaMt  H,  and  complete  the  distance  in  5  hoiim  and  a  half;  the  stoppagi^s 
to  be  f<nr  the  muuu  jieriodM  and  at  tho  same  places  a^  thoiie  named  for  I  he  day -mail 
trains. 

North  AfifUiind  Railway. — Tlie  Yorkshire  dircct4>rM  of  thtH  imjMrtant  publir  under- 
taking hare,  during  the  ])n-sent  week,  l>een  examining  into  the  jirngn^s  uf  the  whole 
work  in  their  countv.  Tliev  rounncuced  at  the  Treeton  contract,  near  Derhvithire, 
and  walked  nearly  the  \«hide  diHtanco  ti>  Wottillesford,  a  tract  of  about  thirtv-yevon 
miles.  Tlie  works  in  every  part  of  the  line  Mere  fnund  to  1h)  ])roc(*eding  muht  K;Uis- 
foctorily,  so  9A  to  ufTord  tlie  iN'nt  ground  fur  expecting  tliat  the  whole  line  will  lie 
completed  by  the  time  siiecifietl  in  tho  contracts — namely,  tho  closif  of  the  prpi<ent 
year;  and  we  ho])e  that  early  in  tlie  spring  of  IHIO  the  travelling  and  carrying 
buiuiiesK  of  the  line  will  l>e  in  tidl  operation.  Owing  to  the  obMtaeleti  iu  tho  way  of 
the  company  until  wry  recently,  that  portion  of  the  line  U'twt^en  Woo<llesford  and 
Thwaite  Gate  lui»  not  yet  lieen  commeueed  ;  these  diilicultie.s  are,  however,  now 
removed,  and  tlie  contracts  for  tlie  few  miliw  will  bo  let  during  the  ])rtMw>nt  month, 
witk  a  view  to  the  entire  lino  up  to  'Hiwaite  Gate  lH*iug  opi'ned  at  the  clo)«e  of  the 
year.     Tlie  railway  in  iu  a  Htill  more  a<hanccd  htatc  in  IK>rby^hire  than  in  YorkMhire. 

Clay  Croti  Tunnel. — It  is  ex{»ectctl  tliat  this  Herculean  dejmrtmfeiit  of  the  Norlli 
Midland  lUilway  will  jiresent  a  clear  passage  from  on«^  end  of  it  to  the  other  in  July 
next  l,e(M1  yards  are  completed.  Tho  portion  contracted  fur  by  Mcmfs.  Honling 
and  Cropper  is  finished ;  and  (he  excavation  remaining  to  be  completed  extends 
somewhere  between  two  and  three  hundretl  yards. — l^rtdM  IntcUiycnctr. 

As  tlie  Derby  and  Birm'uhjham  litiUxcHtj  ih  expecteil  to  be  open  in  July,  as  KO<in  as 
the  North  Midland  ia  comidettNl,  there  willlte  an  unhniken  railway  conveyance  all 
the  way  fruiii  I^hmIs  to  I^nidon,  except  oni;  mile  at  this  end,  which  we  hope  Mill  soon 
be  supplied.  Nu  f^wer  than  H.!KX>  men  ore  din^elly  empb^yed  on  tlie  line,  to  say 
notliing  of  the  vefy  great  numlier  indirectly  emph»yed,  aKbriikumkerx,  Ace.  in  order  to 

complete  this  great  iiiulertaking. — Lied$  Mercunj. The  rijH'n  cutting  thrf^igh  the 

town  of  Helper  in  expecteil  to  be  coiBpleti>d  in  alxiiit  fmir  numthii.  Tho  bridges  over 
the  several  strevts  and  lancH  are  commencetl.  us  are  also  the  retaining  wulU,  for 
which  a  vant  quantity  of  stone  is  prepared.  Tht;  hridgi^  for  the  new  turnpike  road, 
north  of  llelper,  is  conipletnl,  and  will  soon  be  ready  for  use.  Tlie  pOhNage  under 
tlie  bed  of  Uie  Gromfonl  canal  at  Hull  Hridge,  has  been  o]ieii  some  time,  and  the 
workM  ore  proceeding  there  with  great  activity.  The  lost  of  the  foundutioiiH  uf  tlie 
largo  bridge  over  the  Derwent,  near  Aml>er  (Jalo.MaA  put  in  this  week,  eonsiderable 
difliculty  has  been  experieuce<l  here,  as  the  workmen  have  been  many  mouth.s,  night 
•liil   day,  at   Mork,    ansistetl    by   a   powivful    bteam-eiigine. — ]hrby    lUjiurtrr. 

Olagijow  and  Ayrshire  liaihray. — \Vi*  have  stateil,  from  time  to  time,  the  progress 
of  the  M'orks  on  this  line  of  railway  lietMcen  Ayr  and  Kiln  inning;  and  mo  are  now 
gratified  in  beiug  able  to  communicate  tlmt  the  oiteratiuiis  thence  towards  (thisprow 
are  also  proceeding  with  great  spirit,  mo  that  no  doubt  is  entertained  that  the  entire  line 
Mill  be  o]K>n  to  the  public  by  Alay,  ItMO.  Itut  we  believe  it  i»  still  the  intention  of 
the  directors  to  o^K'n  tbnt  ])art  uf  tli^  line  lietween  Ayr  and  Irvine  stmie  time  during 
the  present  summer.  There  have  Imhju  of  late,  ot  the  ports  of  Ayr  and  Troon,  nume- 
rous arrivals  of  cargoes  of  rails,  froiu  Newport  in  Wahn,  which  are  l>eing  laid  down 
pennaneutly.  Tho  freights  on  these  we  hear  have  fallen  from  1.5m.  to  lUa.  per  ton. 
We  nnderstand  that  Mhile  tlie  harbour  dues  exactinl  at  Ayr  for  tliesi^  rails  are  only 
at  the  rate  of  Id.  per  ton,  those  at  Troon  are  iHd.  The  erections  at  the  deiKits  both 
here  and  at  Irvine,  are  proceeding  eiiiKMlitiously- — Ayr  Adnrlis^r. 

ChfUenham  and  Great  Wtttt-rn  C'nion  liaihray  Cohifmny. — KxtraclH  from  the 
Re]X)rt  of  the  Directors,  May  1 ,  1831>.— Shice  the  last  gitnernl  meeting  contraets  have 
been  made  for  the  formation  of  the  line  from  tho  Horn  wood-road  t)  the  Gloucester 
depot,  and  also  fur  sinking  the  permanent  sliafts  in  tlio  Sapperton  tunnel. 

All  tliese  contracts  have  been  satisfactorily  let  to  responsible  parties. 

By  the  amended  Act  of  last  session  it  Mas  proviiled,  that  all  the  laml  require<l  for 
tlie  rfulway,  1)etM-eeu  the  depoLn  at  Cheltenham  and  Gloucester,  should  be  purchaseil 
and  paid  for  on  or  l>efure  the  '2ot\i  of  March  last ;  which  enaetinent  has  been  fully 
carried  into  effect. 

The  contracts  for  the  execution  of  this  part  of  tlie  lino  expire  in  March  IKIO  ;  and 
from  the  progress  made  during  the  M  inter,  an  J  the  \ery  unfavourable  season  during 
which  the  Morks  liave  hitherto  been  carrie«lon,  there  can  be  no  doubt  of  tlio  ability  of 
the  contractors  to  complete  their  works  Mithin  tho  j>rescribod  period. 

About  lOU.IMN)  yanls  of  earth  have  l>et?n  excavated  during  the  past  winter,  and 
there  remain  about  4t)n,(>tK)  to  complete,  llie  inasiiiiry  and  brickwork  are  iu  an 
advanced  slate.  Tlio  ballastiug  for  tlii>  permanent  way  is  also  preparing  ;  and  your 
Directors  have  taken  measures  fur  securing  an  ample  and  early  NUpply  of  sifch  of  the 
other  materials  as  recjuirc  time  to  prepare,  so  that  no  delay  may  hcreafler  occur  in 
ctmipleting  this  iiu]>ortant  part  of  the  m  ork. 

Kvery  pre^mration  is  making  for  pmcccding  Milh  the  construction  of  the  depots  at 
Cheltenham  and  (iloucester,  iu  tho  arrangements  of  which  your  Directors  ])ropose  to 
study  every  possible  economy  consistent  with  the  accommodation  of  the  public,  on  a 
l»art  of  the  line  where  so  very  large  a  trathc  must  ultimately  be  provided  tor. 

Of  the  174  miles  from  Cirencester  to  SMindon.  the  land  on  1.5^  miles  has  been 
contnu'ted  for,  and  a  large  proportion  has  l»eon  taken  ]i(>K.session  of  and  paid  for. 
'llio  Morks  on  this  portion,  which  had  been  let  just  before  your  last  meeting,  have 
been  conniienced  at  diflerent  {loints  as  rapidly  as  the  land  n»quired  roulfll>e  procured, 
and  are  now  ])roceeding  satisfactorily,  and  your  Kngiiuter  has  no  n^asou  to  duubt  that 
they  will  be  completml  liy  the  pifriu<[t  tixed  in  tliu  ctmlracU,  which  all  expire  in  tho 
latter  end  of  IHIO.     These  iieriods  are  calrulated  so  as  to  alloM*  of  tlic  mIioIc  distance 


menced  later,  and  conseiiuenlly  not  proportiunably  advanced,  it  is  satisfactory  to  Ikj 
able  in  state  that  as  much  lias  been  done  as  the;  seasun  and  other  circumstances  conld 
allow  of,  and  that  the  works  are  in  that  state  which  a^lmitsof  the  fidl  advantage  luring 
taken  of  the  more  favourable  period  of  the  year  which  Me  have  now  entcre«l  ujion. 
Five  of  tlie  i>enmuient  shafts  of  the  Sapperton  tunnel  are  proci>eding  vorj-  satisfactorily. 
Three  of  them  liave  already  reache<l  rather  more  tlian  lialf  the  required  deptli,  and 
the  other  two  about  one  third— no  difliculties  have  been  experienced,  and  at  present 
there  is  •very  appearance  of  the  materiahi  through  which  the  tunnel  itself  will  be  ex 


cavated.  being  as  fiiTourable  for  this  work  as  was  originally  anticipated.    The  tixifa 
shaft  will  not  lie  so  deep  as  the  others  ;  stnne  ilitUcully  has  otxrurred  in  procnring  the 
land,  but  tliere  is  now  every  prospect  of  this  cause  of  delay  being  speedily  remorfd, 
and  tlial  all  the  shafts  m  ill  be  ready  by  tlw  autumn  of  this  year,  so  that  the  tuniirl 
may  Iw  commenced  as  sotui  after  as  may  be  dosipwl,    Tlie  pre]Mratory  step*  iwcessaiy 
for  setting  out  the  works  and  determining  the  lands  required  in  the  Stroud  Vallf;-, 
ha\e  l»een  put  in  hand  and  are  nearly  completed,      llie  Directors  have  agreed  «itb 
tlie  Bimiinghuin  and  (iloucostir  Railway  Comjiauy  for  the  purchaiw  of  about  fonr 
acres  of  land  ot  tiloucester  near  the  Cattle  Market  for  their  depot  at  Gloucester.    Jt 
was  prorided  l»y  the  Act  of  IHirliaiuent  tliat  there  should  be  one  principal  depnt  it 
(-]ielu>nliani  for  the  joint  use  of  the  Comiianies,  io  be  foniied  at  the  expense  of  tlm 
Company,  and  a  similar  depot  at  GloucesU-r  to  be  formed  at  the  expense  (/theKr. 
mingham  and  liloucesler  Coiiipaiiy  ;  but  it  has  been  apprehended  tliat,  under  tb 
iiarticular  circumstoiiccH,  much  couVusiou  and  inconvenience  might  result  in  pncticr 
from  that  arrangi'inent,  and  the  Directors  of  the  tao  Companies  liave  therefore  anv 
to  an  agreement  to  have  distinct  dt'inits  at  both  ]daccs,  to  be  formed  separatelj  ky 
each  Com]Huiy — an  arrangement  which  m  ill  iHintribute  greatly  to  the  facility  snd 
regularity  of  management  in  the  trallic  of  both  lines. 

miaggowy  Paiiley,  ami  iireeno'^k  Railtc€u/.--On  Satunhiy,  tho  11th  ultimo,  tbe 
DirirtJirs  made  their  pcrifxlical  visit  to  the  road,  -\ftor  inspecting  the  new  cornijKi 
at  (ilasgow,  which  are  of  tho  m«  «Kt  elegant  and  comfortable  descrijitiou,  they  proceeM 
along  the  lino  Ut  Greenock,  examining  every  part  of  the  M'orks  with  mnch  attention. 
BetM  een  GlasgoM'  and  Paisley  the  p^»gresM  is  rapid,  and  a  great  port  of  the  paw- 
nent  roail  is  in  course  of  being  laiil.  'Hie  ilrifl-wuy  thnMigh  the  Arkleton  tomiel  h 
almost  completed,  and  the  tinmel  is  Midcne«l  out  for  a  considerable  part  of  its  Vn^. 
In  Paisley  the  bridge  and  walls  are  very  furwanl,  and  tho  large  bridge  orer  the  Cart 
has  its  centre  reody  fur  turning  the  arch.     IVoi'ecding  westward  beyond  PaialfT.lhB 


Malls  and  emltaiikments  an^  croeinng  up,  and  the  railway  is  already  carried  orrr  ft» 
moss.  'Hie  consolidation  is  liecoming  daily  more  np]>arent,  and  tliere  is  no  donbl  thtf 
"  m\  Mill  1m»  the  result  of  the  precautions  adopted.  AtBisbopIni 
ivity,  and  luiMlierc  is  there  greater  eviilence  of  die  late  6daMA 
wist  l-'erry  and  Tort  GlosgoM-  the  Mork  is  comparaliniiy  Q^ 
oroKress  since  the  last  iaspectitm. — i/reehock  AtheHiter, 


an  exct-lleiit  bit  of  road  Mill  1m»  the  result  of  the  precautions  adopted.      At  Bisboplni 

all  is  bustle  and  activl '         '    "  '-    ^^ * ='— --  --'*'-  '-*''  -"-«-*-«-» 

Meat  her.     IJetMfen 

and  has  made  great  progress  since  the  lost  iaspection. 

(Srmt  Wvttem  Itailway.—'VUn  travelling  on  the  line  to  Maidenhead  hat  gMdr 
increastMl  Milh  the  favourable  chtuige in  the  weather,  and  appears  likely, as  the  wn- 
luer  ciiiiu's  on,  greatly  to  exceeil  tliat  in  the  curresiKinding  peritxl  of  last  year.  Dnrisg 
the  Meek  ending  the  5lhiiist.upM-ards  of  I2,(K)0  passengers  were  convej-ed, twi  the 
receipts, Me  believe,  exceeded  2,tMH)/.  Hie  Directors  have  concluded  contract!  fcr 
siinif  miles  of  the  roud  l>etM-ecn  Hath  and  the  village  of  l\trx,  and  the  contracts  Ittriy 
ailviTtised  Mill  complete  the  entire  line  between  Uristi»l  and  Tx>ndon.  with  the  ettt^ 
ti«!ii  of  a  small  jHirliou  near  Hath,  and  tuie  or  two  bridges,  for  which  tlie  plans  wffl 
soon  l>e  ready.  We  iindrrslaud  that,  generally  speaking,  the  works  along  theliM 
are  pushed  forward  Mith  great  euergv-,and  though  mutli  ri'inains  to  be  done  brfw 
the  bridges  and  tunnels  iu  this  i-icini'ty  can  Ih)  complete*!,  there  seems  no  duoU  tint 
the  line  to  IJoth  Mill  be  ready  for  traflTw  in  the  course  of  the  next  nine  nHmtlu.  .4lwit 
half  a  mile  of  the  great  tunnel  ut  Dox  is  noM-  ctnnpltfleil,  and  not  the  slighti^t  dilficnhT 
exists  in  kee])ing  the  M-orks  free  of  water.  M'here  the  f>xca\-ation  is  carried  thruegh 
the  oolit*'.  or  freestone,  the  work  proceeds  m  itli  a  rapidity  greater  than  that  n^rirfJ 
by  thi;  <-onlract ;  and  as  this  may  Imj  considered  the  key  to  tlie  Mhtdc  line,  we  hav^'w 
doubt  th(s  Dirwtors  m  ill  toke  care  that  no  unnecess^wy  di-lay  takes  place  in  its  t«m- 
pletion.— /yri5/o^  Mercury. 

Shrjlitld  and  llolhvrhnm  llaihcay. — A  slendid  locomotive  engine  from  the  m»ao- 
fiu'tnr}'  of  Messrs.  IViiton,  Murray,  and  Jackson,  of  I<eeds,  called  the  ^:fyi7i>,  his  ar- 
riviHl  at  the  Sherticld  station  of  the  Sheffield  and  Rotherham  Railway,  and  is  dot  in 
active  operation  upon  ilio  line.  AVe  understand  lluit  some  of  its  excellencies  oomt 
iu  W'ing  provided  with  flanges  on  eoch  side  of  the  six  wlieeLi,  thereby  affordiii|tdJv- 
tioiial  safely  from  being  run  <ifl"  the  rails,  comporeil  with  tliosi*  engines  whose  iWriiii 
wheels  are  without  that  very  muU>rial  part.  Another  advantage  which  it  posMS*^. 
is  that  if  eitlHT  one  or  all  the  excentrics  mIucIi  move  the  valves,  mere  Urokeo,  di»- 
orrangeil,  or  even  lost  oil' or  taken  aM'ay,  it  is  still  under  the  control  and  managfiaeit 
of  the  engineer,  mIio  can  sal'ely  conduct  it  along  the  railway  nearly  as  well  asifUMH" 
parts  luul  remained  entire. — Shrffltld  Mercury. 

EafU'rn  Cuunlict"  Jiailicay. — Tlie  coiiqiany  have  commenced  laying  tlie  foundaiirfi 
and  building  their  M'&n'houses  and  oflices,  at  the  stat'oii  adjoining  tbo  lied  lion,  at 
I Iford.  for  the  pur]Mise  of  receiving  and  M'arehou«ingg(MMls,  and  landing  jiasmigeTS 
They  Mill  be  very  extensive  and  convenient     llie  buildings  at  the  sTioreiHlch  Icr- 
minus  Mill  shortly  be  (^onimenced.     Tho  Northern  and  Kastem  1tailM-ay,  which  if  Itf 
join  the  Kastern  at  Stratfonl,  will  of  course  bear  a  part  of  the  expense  ;  the  Bill  to 
so  fjir  umite  them  Is-ing  iu   rarliameni,  and  is  exiwcttsl  to  pass  without  o^iiiOMtiiiTi 
The  liTuiiuus  will  command  the  trade  and  tralHc  from  the  north  and  west  part  of  tb«? 
metrop<>lis,  and  of  lOngland,  and  is  not  more  than  half  a  mile  from  the  centre  cS  Ih^ 
city  of  liondun.     At  Ufurd  the  permanent  rails  are  laid  doMU  ncarlv  as  far  na  Mr* 
Ciirlis's  brick-field,  and  tho  Morks  are  proceeding  very  ropidly.     The  railway  flon» 
Mary-lo-point  as  far  as  is  ci>mpleted,  to  the  east  of  Ilford,  is  said  by  c«iini>rtent  jriflfleM* 
to  bo  the  l>est  piece  of  railway  iu  the  kingdom.    The  stiiU*  of  llio  bridge  m-rr  tlie  t«m- 
j)ike  road  between  Ilfonl  and  ChadMell.  still  continues  in  a  very  unsatisfactory  coii- 
diiitni,  and  nearly  all  the  magistrate's  of  the  county  have  liecn  and  examined  itdnriii{: 
the  la-st  wivk,  and  insist  on  Isaving  the  walls  of  the  bridge  carried  higher,  in  caM? 
horses  should  take  fright  and  jump  over  them  ;  and  also  walls  on  the  aides  of  the  ap- 
proaches.    'I'he  coiiqmny  a]>]M'ar  to  have  got  into  a  labyrinth  res]iectiiig  this  liridger 
which  Mill  require  all  llu-ir  wisdom  and  talents  to  extricate  them  from. — Sm^ 
Standard.    We  understand  that  it  is  uom  fixed  to  open  the  line  from  l^^ndon  In  Ba^ 
ford,  thu  first  Meek  in  June, and  shortly  after  from  Kouifurd  to  llrentforil,  a  ^tmb* 
of  IU  miles;    there  are  alxnit  T.OtlU  p'-rsuns  employed  on  tliis  great  undertaUuf 
l»esides  s«'vcral  Incumotivr?  i^ngincs  and  lior.ses. — Hujlolk  flvriild. 

liriittol  and  E.rc(ir  llniliray.-  'Y\\v  directors  an?  pledged  to  opcnUie  lino  to  Briilgf- 
water,  before  tliey  j)rocj'ed  with  the  Morks  to  Taunton,  in  order  to  moke  the  vomf 
as  small  as  ]M)s.sible  lM>fore  an  income  can  Im>  sccure<l ;  but  if  a  sir-gle  line  \f> 
Taunton  ran  be  constructed  for  a  ti'>v  thousands  more  than  a  douMo  one  to  llriil(j[^ 
Mater,  and  if  the  additional  income,  M'hen  it  is  o]»iii  to  Tauntcm,  will  beatbaM 
20.<)0U/.  a  y<*ar.  I  think  it  is  th»'  duty  of  tho  dirircturs  to  adopt  fir  the  prc^eiil  a 
single  line. — Brittid  (iacriti: — The  works  on  this  line  are  proceetling  iHth  great 
spirit  and  effect  as  far  ls  BridgeMater,  to  which  toMU  the  line  is  exiiectetftobeopriMJ 
fnun  Bristol  next  spring.  The  works  nro  also  pruceoiUng  steadily  westward,  and  no 
doubt  exists  of  the  intention  of  tho  Board  to  carry  tho  lino  on  to'its  final  deftinaHu* 
without  makhig  a  temporary  halt  at  Taunton. 


I8S9.1 
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ion  aiul  Prrtlm  Jtailieag — Tlw 
I  on  lliiii  liiM  nf  nilnt}.  Tlw  ra 
ig  dp  to  Dean  Clmrch.     Further 


a*  nnrth  of  F.niiUiul. 

_  TTif  il«m-hfl.-r  tml  f^nli  Bailraa—Tlifi  ilii 

inl  liy  Ibdr  ongiimr,  Mr.tiou'li 


imen  are  pmccrlinK  ra|ii<t]j  witli  tlie 

e  now  luid  ikiwii  iv>  fur  u  Uie  tbotpalli 

lia  vkIIfv,  Idilj  HriilRn  liu  b««i  taheii 

Ihwii  am'tiid  iu  iix  Mteod  at  a  iiliDrt  iliMancn, 

■  msdnilirenl  olmio  briilpo  un  lli«  *ilc  of  thu 

I'mUui  vUl  Us  mie  grtli»  mint  |iictun.-ru]iii>  in 


Inn  of  tliB  Mniii 


Biul  I^fd'. 


r.  (iou'li,  iiinnFct*.!  ihe  worki  of  llie  Ui 
Friilaj,  tlw  ITih  ulL.  piuciviIiiiK  l?  Il 
eiuiiw,  mwtt!  tij-  ItolicTi  StppImiMjii  iuhI  Va^  tmn  RiicMalr  lu  llin  mi — 
tlui  part  at  llu  Uni!  iKsiiig  a1       '  '  '       '  *       '    -      - 


kM«cen  Unncuntar  aiul  Tndiuonlini, 


war,  oD  tb*  Dorlh  tide  at  lit 
— AVwn»llr  Jiimal. 


inpleto,  allbiHi^h  the  l!iiiii  nnilnclvd 

.— -Tho  niirki  of  the  Nfxi'iuLle  and  <?arli<le  Rail 
Tjiip,  nrp  rapidlj  pDigiessing  towutl"  i'um|>lini.iii. 


ttirfr  Cvpitl We  ar 

•B  Act  of  IVIiainnit,  nn 
■I  Ilia  muh  of  the  Hire 
•r  tlw  farpoK  of  ihippii 
TBrim  DiJirr  neceuaty  " 


EKoarESxnrG  wobks* 

■re  |;1a<l  to  fiiHl  Ihul  (oino  culcrpriiiiii 


pBTtiii  Imrr  ubt*ine<1 


H>L     'I1u 


IIm 


it  J..hn  ItvBii 


rlTiielivc  u  tlia  Tfuo  or  tlu>  Wrar. 
narily  prove  of  omuddaniliki  piihlic  lienrDt,  couibiiicil  m  iIkt  ara 
■rith  llK  Ctajurl  IiUod.  which  ii  idliialMl  nliMit  a  mile  Innn  tlie  iJiiire  nml  iinii1t>- 
4bMj  iD  front  of  the  Hirer  Coquet,  fbnnluK  m  il  n-wm  n  naloral  breakwnler,  with  n 
■arckHU  ■rdl-prulHlnl  Asylum  Horhour  within,  rapiililr  iiT  muiiinK  Die  lar^l 
daea  of  vanali  11  loH  walBT.  Tbin  vahiablr  luailxtrad  hu.utiliiliicl)',  liMu  alnimt 
Bkuown.  oi  at  louL  but  lilUe  uiuli-  uw  nt;  lint  the  Triiiltj  Ihianl,  wUli  Dial  Inudabia 
wcrgu  whlrli  ehanvtrriwi  tlirir  rHlittn.  Iiair  taken  the  matter  up  and  ai«  gMun  ■•■ 
eauinirt  a  Vtglit  hmua  upon  tlia  IklaiHl,  aiul  tlw  riilrunm  to  tlw  nnnlMtvail  all)  Ih< 
■Bparly  huoy«<l  nut,  mi  tluU  itwillbe  ouiyuraoroin  niKliluid  iaj.  We  luipr  liy  thn>r 
UfLforanenta  that  llie  numerou*  viwin,  altniilnl  with  naihiirliiily  Una  nfliii-,  wbidi 
kiTa  BD  frvtomitl;  takett  pltca  liirelufon  on  tbb  duiRereus  tiiast  will  la  lirtuii-- 


Md  Mf .  C  J .  Vi.  Ellin,  but  an  iiit<'r>  in>  witli  Ijinl  Mell>-ii 
•f  tba  Kxcbeqarr,  on  the  iiKwntalion  uf  a  uHmoriul  lu  ilie 
Bwrtinn  ut  a  bmliKMrr  uiid  luubiHir  nf  rrta^.  in  MoutiiV 


WKW  oauBOHas,  &«. 


Krtr  DiHrlfl  CJiarfh  ol 


Vrtt  ArnHPiVA.— Th*  Earl  of  DnTtniniilh  luii  imM  liberally  nflinHl  a  iiinn  iif 
bid  near  Hill  Ti^,  in  the  |Ari^h  uf  tV«.l  BrumwiiA,  tir  the  >ite  of  u  new  >-liun'h. 


'  lu  carry  thii  i 


AVw  C'milariiiH  VhaptI  awl  SurntBn  Sel-<-oU,—*.ia  tlia  It 
lajinf  tlw  lint  uluna  uf  a  new  lliiliirian  cliniwl  and  8i 
«nctad  an  NvwhaK  Hill,  (u.k  ulacc.  Kaliniated  oat  uf  1 
D.  B.  HID,  architect ;  Mr.  R,  Tlinwr,  builder. 

Lotil  ^IMVUT  in  Reeling  at  hia  »le  ciMi  a  cliapel  nf  eooi 
Fkwr.  Tlwrerouuny  uflij-iiii;  tholiriitiibiueuriliu  wliru 
d^a,  pmlbniicd  by  hia  lordiliip'*  cidcal  duuglilar,  the  Uui 


ultiiue  Ihu  mrnior 

iilay  H-hiHib,  aboiil  I 
e  hiiildiug,  3,00(1/. 


Fanny  Rice 


-//w. 


II  luivc  qipointcd  T,  H. 
e  colli-giiOo  cliuich  nf  Wulvvrhaniiilnii 


Tlw  SaKtbury  Diocunn  Clmrch  Hiiildii 
Vfau,  Eh..  Ihair  architect. 

«(i|fi>nUin.— On  Sunday,  March  31,  tl  _ 

wv  Bfttuii  la  lUvbia  lervice.  The  intaiint  uf  tbii'cluircb  ha*  been  reuain-d  wiili 
tmk  twaioff,  new  oak  tcrceni,  uuw  gallerici,  new  caned  gallery  fnuitb  in  oak,  and 
llw  vLok  of  the  iutariur  lini  been  reilurrd  tn  correspond  in  rliuracter  wiib  the  ntylo 
ofilUi  beaaliful  old  bbnc,  logullu-r  wiili  aiinwaiid  Kplendjd  weal  oiilmun' win- 
itm,  TLe  coat  bat  been  neorlv  HSW)!,,  chiefly  hj  vnluntary  Hibwriptiiimi,  a  grant 
af  SCOT,  by  Ilie  IJchlidd  IliocMan  Society,  anil  3m.  by  grant  from  Ihe  Iiiciiipora[e<l 
bciely.  A  moat  liberul  collectiaD  of  SIw.  lOa.  waa  mtule  at  the  opouiiig,  ajlor  the 
fianH  ptvaehed  un  ilie  occaiion  by  llw  Venerable  Arelideacon  Batlu'r  (Aii-hilcucui 
•r  Salop).     The  reataralion  bas  been  iloDe  uiuler  llie  dirrellnii  uf  Robert  Kbbeli, 


slveiliami 
i  about  lu  be  npaired  and  rcMoicd. 


tr  Idt  dinrlion  tlw  uiteiiar  i) 


.    _  II  Ihe  Mlbnlt.  llw  new  chnrcli  at  Tipbiii,  near  Dndlrr,  wnii 

Hened  by  linw.  {Tlio  cntuacrallnn  dun  nut  luke  place  until  Auguil.]'  Tli)> 
thinh  ia  a  Gothic  buildinc,  with  a  tower,  cnx'keled  inuuaclr*,  tic,  and  ii  built  en- 
faly  of  brick,  wiiii  aHHiIded  brick  vopin^  cornicea,  reveah,  lit,  Tho  iuleriul  liai 
■  fMySBeefl^t  villi  the  handiunie  nuHibleil  bracketed  beam*,  nn  cnrbela,  with 
woml  ipianre-felT  ipaniliila,  and  iiiimldi-d  birulrni.  tn  fiinn  eifuj|iartiucnlfl  in  ceiling, 
n*  Infill  fraa  Ih*  weal  ilnut  la  altar  tabtn,  ll»  lerl  0  incbee  ;  wldili  In  clear  at 
ai|E)iIlueirilinK,3UfiielHiuchEii:  Itcmitaina  JU  iutliug>in 
a.  Including  cbildrenV ;— Uitul,  1,339  aitliugi;  cotil,  i^ul 
nndamealb.  Her  M^jenty'a  cnnuniaidonera  granted  iflOUI.. 
/,  WOL,  and  tin  Uubtield  Diocenan  HodMy,  TM/.  i  there- 
wai  liiaid  by  tuhMfipttinL  Th>  chiircb  lia*  bem  araclAl  in  bar  M^oty'a 
*     ■"•■>-■       •        ■    ■        iqj  under  Ibt  dircetua  of 


telnBlliAoa 
dj,48feal8iD 

am,  an 

VOOt..  1 


nipthnL    The  chiirc 
g  Chunbn,  fhnu  A 


irariricMtiiirr.—^  new  criiireti  i^  jiuiiig  to  be  pr«1«l  in  11 
Triuily,  Ceveiilry.     Ridwrl  EU*U,  Fj^..  in  appointnl  Itie  arcl 

Brrluhirr.~A  iit'w  rburcli  is  going  lu  bo  erected  in  tho  in 
Siiniiiiig-liin.     Itubcrl  F.blifls  Kv|.  is  niipinuted  llie  ari'hitecl. 

SirC^hariniWnlM'lv.lliirl,  i<  reporird  to  be  abont  to  ere 
cliim-h  at  C;..lB[ch.  ii^ar  Kugilcy.- JKoi-r.>ri.r  J««rH,il. 

Clo,l,'«l«lr.  Ila«t.—On  WeduesUy,  Kill  ullliDii,  the  en- 
(iHinilatiiHi  1.1'inrT  of  llio  luii'bioniu  iNliflre,  now  (Tvrliiig  in  t 
look  place,  riub'r  t)ie  ilniU!  wa*  ilepuaitiid  a  Plata',  liii  nliich 
nauiFau(ilipdim'li'r>,uia)ia|{rr.aicIiIt«t,aniIbnllik!ri>;  and  abui 
rally  aeulrd,  miitaiulag  a  dipy  ef  all  llw  (llatgnw  nonrtpapi'n,  i 
ictKii,danIi>fco.pBrlnrTy.unpnf  each  drai'rlptiunuf  Ihe  nntci  iu 
dale  itnnli,  abii.ir.aea,  kc.,  tee. — Si^t'-hrsk  Vhfonh-lt, 


Id  Wimb-r. 
an  CaUiulic 

etigrami  tlw 

nrewnt 
Clyde* 


FOBEIGK  INTELUaENCB. 


Tht  Font  wliit'h  ia  to  wrre  f.w  t)u<  rlirlslniiug  uf  llw  Or 
been  taken  lu  the  Cillieilral  clmrch  uf  Notre  l>unic;  il  is  CDrTnlnulufa 
of  alone,  and  in  a  very  lieaiiliriil  njieclHipn  uf  Ihe  Itanib-iyanl  Golliit-, 
nwnted  witli  n  great  iiiuabFr  of  little  tlgures  and  tlie  niuM  esqniHile  fol 

.n»..l.ll,.,..  T1_   V,.,.»Rf.b 


de  Parb  lua  alreadi 


iiddinga.— 3V  X.nirrBldf. 
Thi:  ShHimeul  i^S^hitkr,  or  Xlurfiran'.— The  laaugiimtinn  tudi  place  on  tlie  Olli 
nitino,  Willi  great  iiomp.  In  tile  mundiig  a  iiriH'eiuiiiin  of  S^NHI  pt-raonx  enleieJ  the 
nuare.  Tbc  gml  oHli-en  uf  iJlate,  llw  raeDiberB  of  Ihe  two  Cluuiiben,  Ihe  Foreign 
Mhibileta,andutherhiglininona)n.ii,  werrsUUniunllii  a  (tilery  cm' led  fur  llw  pnt- 
nosB,  with  Cliurlea  and  Kmest  KihiDiT,  Uie  wiu  uf  tlw  |H>et.  and  M.  ik  Uleiclwn, 
ilia  Mil  htlaw.  in  frnnt.  A  Muilaliou  frinn  the  aiho"!  In  wUch  ScbiHer  mtlnd  lib 
■ibieattnn  allended,  and  wltli  it  Home  uf  hia  idd  wlmnlfellowa,  anJ  even  ubh  of  Ma 
Inbm.Cidoiwl  Riiaeli,  now  INI  iron  of  age.  TIiniWIiWHU  uaniverhl  snlibil  Ihn 
embi|>Iai>llr  arclamatbnia  of  ufl  ihn  •prrlabiri.  Tlw  huune  hi  wlileh  Schiller  Brni 
when  aurgnm  uT  a  reghnmt  waa  ileconleil  itllli  an  amiro|iflate  inacriptiun,  aiHl  all 
theprincipal  buildiDai  of  tlw  town  were  aibinii'd  willi  flagH. 

nc  ThihI.  ,./ Ihf  KiitiiiT<>n  «/  jtailrla.wiil  ntlwr  mmbera  oflhebmuo  of  nq»- 
bnrgli,  in  llw  cnnvenl  uf  the  Cnmcliin  Fiians  at  Vienna,  la  ■bunt  to  bi>  eidaigeil 
In  iiwli  an  ntli-nl,  tlinl  It  will  nwdve  thrh-  ib^'emtaut*  fur  900  yean  io  cuuie. 

Firn-h  Hartimn. — Tt  appeon  (hiu  n  atalaiienl  ilnwii  iqi  by  Ibe  Admiiiiiilralinn  of 
IMdgen  and  Ibmla,  lluU  there  ore  tn  Praner  nn  li-aa  than  400  liorlKiun  anil  landinft 
places.  AecoriUng  to  tlw  name  ikciuncnt,  a  eiim  of  100,000^000  Itann  vuuU  be 
required  Air  Uik  iinpmrimeut  nf  the  muat  linuorlant  Iwrlneini  alone,  nf  wMeh  aim  the 
MiniMrTluu  ilemanikd  uf  the  Chamtirr  an  odranee  of  J  1XI<>O.I)0n  llranca,  bi  be  lUvUnl 
nnungldof  thrn.M  Iblbmi;— Caloia,  3,T00,MNir.:  Bunlogn»'ur-Mer,  l.SOOjOnDIl: 
IKeiipe,  S.MO.Oinr.;  Havre,  a/IOI>,INNir.:  Itniien.  I  >1<)II,00(K  i  Rreit,  !IUi>,mOf; 
Rafon.-IJWO/nOf;  rniiiw,I/hMI,0OUr.i  Nanlni, l,INW,UIMIt;  URochetle.S.inO/IOOr; 
Ruchcfort,  IHNI^INHir.:  Chalnni,  in  llw  blaml  of  OlerDn,  SOU.IKKIf.;  Yetibm, 
3fiWf)mt;  Crlte.  TJiOauOtlf.;  UortriUea,  tMKNMWIt:  St.  .Nanuire,  0(X),UOiV.i 
AiaiTia.  In  Condi-o,  <IIH),UINIt :   fle-Ilnmor.  in  PoTMca,  Hllfl,0nur. 

ITr.  B.SIruh-ifa,,  (be  oUeeiiginrrr  of  Ihi-  I.iaid<uiaiid  mniiinghuii  Itailniay,  who 
left  [iOndon  Sir  Ilair  a  t-w  weefea  ooi^  to  antwrintend  the  prelimlnaiy  arraiigeiiieuta 
liirthecondriu'liiiu'ufllwFluTenceaiid  I^irimrallwav.arrivi'd  in  Flureiirc  ou  the 
»Iiul  uf  AlifU.— Jfu'/NUif  Tim-t. 

n't  Hvilfnliiiiilfl-i'iii  II  mrrriyum^Kf  itl  Mmlrh  that  the  greater  jiort  of  llw  railway 
hrtweoii  that  tmrii  and  Angthnrg,  tlurleen  Icagiiea  in  tenotb,  will  bi>  liiiiBhiit  in  July, 
Biul  llw  remuiiulpF  befimi  tla-  end  uf  aitliunn.  Tlw  dilijieni'eii,  waimuia,  and  luen- 
muliie  riiKineii  nnt  alreai^  at  Miinh'li.  The  laat  hare  all  lioeii  made  ui  KnglanJ, 
anting  «w  with  amiiher.  abunt  TS.Oi  Wf.  aideee.— ibiffnijr  TfnH. 

Bi>iiuiri-'t,  April  a.—Tiw  nrilway  fmm  Ilnniiuich  to  Wollvnbiitlel  in  far  innre- 
IWijiH'nled  Uiuii  waa iiimled.  Tlieri' htb  ilata  un  wbi>:bl1ie  uiindier  of  liaMengon 
ia  abute  1,1)00.  Tlw  niidcrlHking  luia,  llnTebre,  fully  frncceiiled,  and  ibieii  great 
Iiwwnr  lu  the  pnijeclor. 


OEOLOaT. 

—There  u  nuai  in  tlie  poawahio 


SingaUir  Funil  PrmUeliim There  u  nun'  in  tlie  poawation  of  Mr.  B.  FrogKOII, 

mliiiT,  of  Motloi'k  Kolli,  n  fouit  apecimen  i>r  a  most  extraordinary  funn.  The  gene- 
ral eonlmir  nfllie  ■tone,  orratlicr  (luiiralEiT  tbereappenr  tobe  tw>l)a]lllnnghlllM- 
tlu^llly  uiiilMl,  ia  llul  of  a  latlle^ie  or  ludbu  Inmabawk.  'llw  greulwl  iwciiliarily 
uf  llie  ViiaHl  ia,  tlioi  the  ]inft  rewiabUng  the  liead  uf  tlw  WRi|<an,  cumpnvil  appa- 
rently of  a  ilark-cuhiiired  liniei^ne,  ahmbitely  |iaH<e«  thnaigli  a  cavity  In  llw  idiBit 
part  [wlijcli  ia  a  light.i'nluiinid  magiieaiau  Knwiduiw),  and  ia  uneh  lujvr  m  Mwh 
■ilk)  the  uriiice  iliui  tho  apoliire  iMiir.  II  wuuM  mmo,  Ouib  thia  rireuubtauca,  that 
the  head  waa  originally  llw  mat  uf  uwe  plant,  aiul  ilial  during  ii<<  fruwih  It  bad 
oci-iileDtiilly  Ima'rteil  itaelf  in  llw  orilice  nf  llw  almie,  ami  BftrmaiOa  beranw  pctrifieiL 
It  wBi  fimulneor  llwoldKcton  miue,  abotit  two  fret  hum  the  mrfoce.— W<tjiHiMt(R 
Aihtrlimr. 

etjiAuar.— Tlw  Jouriatl  <Ii  la  IIiHl-  l^in  alatee,  llial  some  lalwurers  at  Kl>>J>7, 
near  I>iiy,wlio  were  exIracUug  siinie  bb<rki  of  ba-dit  fnnn  a  Held,  nu-l  with  an  entire 
abeleton  ef  a  liiai>U  elephant :  wUcb,  Iwwover,  tlieybrolu  to  wia'as  in  tlwir  «i*Im> 
iicaa;  aud  il  ia  iiipptani  tliat  il  dalas  ajwriod  pualerioi  to  llw  loU  vulcanic  Gimiatimi 

i'oEii'NfuJHjy. — Tlw  iiululatigable  M.  I.aitet,  uf  wluiae  lalunrs  we  have  hi  oltira 
iipokcn,  Bimaunces  llie  diicuieiy  of  two  Gitiil  Cumivura,  uiiu  uf  Hhich  uiipean  bi 
miuilitiltp  B  sub  geiii»,  irilernmliale  belween  tlie  biblger  and  tlw  ottir,  and  llie  aecund 
approocblng  lii  [)ie  dug.  dlOering  but  little  fnnu  lliat  gigantic  fnaiil  whiih  lie  baa 
duHcribial  iiiulcr  the  name  uf  .\niphieiDa.  Ho  is  uf  (i|diu«ii  Ibal  tlie  latter  is  tho 
name  aniuwl  ai  lliat  nf  which  ainne  remBins  were  fuuiid  at  EpeMiebn.  and  which 
nmalitut™  the  geni.s  AKnntlieriuin  uf  M.  Kaiii>.  "Tliere  ore."  aaya  M.  Lurtet,"* 
iljiiaiderabla  nuuiU-r  of  f.wul  uiaininifrrui  fiiiiiid  un  tlie  bordon  uf  llw  Rhine,  which 
lujiear  to  nw  lu  be  idenlical  uith  IbuMi  which  ore  daily  bruuglil  lu  Ugbt  at  Ihs  fuut  of 
the  I'yrennees.  Than*  alGniliea  are  the  nuira  inlamiting,  bocauaa  Uw  iularuwdial* 
couuliiea,  AuveiBne,  br  Instance,  uoamaed  very  iblTarenl  Irare*  uf  Biiiinala. — 
Alh.'iunim. 

Inttmlhig  Ditemny-m-IUibaam&TifiiteoniJ  was  lately  made  of  niuiie(aiuCK& 
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getheif  and  a  nut  is  fixed  into  the  cross  piece,  in  which  the  screw  F 
works ;  the  toe  of  the  screw  works  in  the  fixed  cross  piece  K ;  and 
thus,  by  turning  the  screw,  the  rise  or  fall  in  the  springs  B  is  produced. 
A  powerful  girth  passes  round  the  animal  as  far  forward  as  possible, 
and  is  fastened  to  the  shafts,  as  shown,  so  that  when  the  animal  has 
started  the  machine  by  his  weight  and  force,  as  in  starting  a  load  in 
a  cart,  the  springs  or  shafts  are  gradually  screwed  up,  as  the  velocity 
of  the  animal  increases,  so  as  to  carry  a  certain  proportion  of  the 
home's  or  animal's  weieht,  which  becomes  then  transferred  to  the  ma- 
c^ne,  and  the  horse  will  take  longer  steps,  and  longer  springs  or  leaps, 
as  in  galloping,  in  the  same  way  as  a  man  upon  a  velocipede.  Any 
other  suitable  method  may  be  adopted  to  fix  or  sling  the  animal  tlian 
that  drawn  either  by  a  spring  like  a  coach-spring,  fixed  to  suitable 
framinff,  placed  over  the  horse's  Ixick  with  any  screw  or  lever-method 
to  produce  the  object  of  relieving  the  horse  of  his  weight  as  his  ve- 
locity inereases,  which  is  the  particular  object  of  this  combination. 
The  machine  may  be  made  as  drawn,  or  the  horse  or  other  animal 
may  be  placed  in  front  of  the  carriage,  which  is  the  better  method. 

Fiffure  6  and  7  is  a  substitution  for  the  crank-motion  shown  and 
described  in  figures  1,  2, 3,  and  4,  in  which  figures  it  is  necessiiry  that 
the  animal  should  time  the  movement  of  his  feet  conformably  with  the 
position  of  the  cranks,  but  substituting  the  ratchet-motion  shown — it 
will  be  immaterial  whether  a  long  or  short  step  is  taken  or  both  feet 
a]>plied  at  once,  the  requisite  movement  of  the  driving  wheels 
win  be  produced ;  the  action  is  as  follows :  B  is  the  shaft  of  the 
driving  wheels,  C  a  ratchet  wheel  fixed  upon  it,  D  the  crank  or  sheave 
of  the  ratchet  working  loose  upon  the  shaft,  E  the  paul  taking  into  the 
ratchets  united  by  a  pin  in  the  usual  way  to  the  sheave  or  crank  D,  F 
is  the  tail  of  the  sheave  upon  which  the  counterbalance  A  is  fixed ; 
the  distance  of  the  weight  from  the  centre  of  the  shaft  B,  is  regulated 
by  the  weight  of  the  connecting  rod  G,  and  the  treadles  connected 
with  the  fore  end  of  the  sheave,  and  this  is  kept  in  its  place  by  the 
set  screws ;  the  weight  of  the  counterbalance  and  its  leverage  must  be 
such  as  to  bring  back  the  treadle  the  moment  the  animal  has  lifted  his 
foot,  when  the  sheave  goes  back  and  the  paul  falls  into  another  ratchet, 
the  animal  aj;ain  applies  his  feet  and  force  to  the  treadle,  and  a  new 
impulse  is  given  to  the  wheels.  Figure  6  is  a  section,  and  figure  7  a 
plan  of  this  contrivance,  figures  8,  9,  and  10,  are  three  views  of  a 
compound  variation  of  the  above-described  method  to  produce  a 
rotary  motion  from  a  reciprocating  one,  by  which  a  forward  or  back- 
ward motion  may  be  produced  by  merely  cnanghig  the  pauls  from  the 
forward  or  backward  ratchets ;  the  general  construction  of  the  ratchets 
and  sheaves  is  the  same  as  in  the  last-describeil  figures,  but  here  two 
ratchets  and  sheaves,  one  right  hand  and  the  other  left  hand,  are 
placed  side  by  side  upon  the  shaft,  and  the  connecting  liidLs  GG  upon 
opposite  sides  of  the  shaft  B  are  connected  with  the  same  treadle,  so 
that  bv  throwing  into  gear  with  the  ratchets  either  the  left  hand  or 
right  hand  pauls,  a  forward  or  backward  movement  is  produced  upon 
tM  machine,  the  pauls  are  connected  by  the  lever  /  /,  and  the  jointed 
rods  m  m,  so  that  l^  a  simple  movement  of  the  lever  k  the  one  ratchet 
is  withdrawn  and  the  other  thrown  into  gear,  or  when  the  lever  k  is 
vertical  both  pauls  are  disengaged. 

The  apparatus,  as  shown  m  the  drawing,  is  adapted  for  the  par- 
ticular machine  shown  in  figures  1  and  2,  where  the  action  of  the 
aidmal  is  a  vertical  action,  to  apply  it  for  the  modification  shown  in 
fiffures  3  and  4 ;  when  the  action  of  the  animal  is  horizontal,  either 
toe  crank  or  sheave  D  must  be  made  at  right  angles  to  the  tail  F,  so 
as  to  allow  the  counterbalance  weight  A  to  act  by  its  gravity,  and  the 
horizontal  treadles  must  be  connected  at  once  with  the  crank  or  sheave 
Df  or  the  crank  or  sheave  D  must  be  still  vertical  as  above  described, 
and  the  comectinff  rods  G  coimected  with  the  vertical  links  G'G',  as 
shown  in  figures  8  and  4,  the  counteraction  of  the  treadles  may  be  pro- 
duced by  a  spring  or  other  suitable  method ;  liKewise  a  chaiu^e  from  a 
forward  to  a  backward  motion,  and  vice  vena^  may  be  emcted  hy 
making  both  ratchets  and  sheaves  or  cranks  loose  upon  the  shaft,  and 
placing  on  each  side  clutches  sliding  upon  the  shaft  in  the  usual  way, 
and  throwing  the  one  or  the  other  clutch  into  gear  with  the  right  or 
left  hand  ratchet  and  sheave  or  crank,  as  it  may  be  desirable ;  the 
same  letters  refer  to  the  same  parts  of  the  various  figures,  as  each  is 
respectively  shown  in  the  drawinjg.  Figure  8  is  a  side  view  and  sec- 
tion ;  figure  9  an  end  view ;  and  f^ure  10  a  plan  of  the  same.  Figures 
11  and  12  is  a  modification  by  which  an  increased  or  diminished  lever- 
age may  be  produeed  npon  the  crank  or  wheeU  when  the  machine 
is  either  at  rest  or  in  motion,  so  that  a  lon^r  lever  may  be  applied 
when  most  force  is  required  ;  viz.  at  starting  the  machine,  aua  a  re- 
duced leverage  and  more  rapid  movement  of  the  wheels  when  the 
carriage  is  in  motion.  The  general  form  of  the  ratchets  and  counter- 
balance is  the  same  as  that  before  described ;  but  the  crank  end  is 
made  longer,  so  that  the  end  of  the  connecting:  link  G,  which  is  fixed 
to  the  crunk  D  m  the  former  cases  by  a  pin-joint,  slides  along  the 


crank,  and  approaches  to  or  recedes  from  the  centre  of  the  shaft  by 
means  of  the  screw  I,  and  sliding  nut  K,  so  that  by  tunung  the  handle 
H,  the  nut  K  is  brought  by  means  of  the  screw  I  to  tiie  extreme  end 
of  the  lever  D,  and  the  link  G  then  occupies  the  position  shown  by 
the  dotted  line ;  then  as  the  velocity  increases,  the  nut  is  advanced  liy 
the  same  means  towards  the  centre,  the  leverage  is  diminished,  and 
consequently  the  velocity  of  tlio  wheels  is  increased  by  the  same  move* 
ment  of  the  animal's  feet.  Figure  12  is  an  end  view  of  the  lever  D, 
link  G,  nut  K,  and  screw  I.  Figure  13  is  a  modification  of  the  same 
invention,  the  only  variation  being  in  the  form  of  the  lever  D,  and  the 
sliding  nut  or  apparatus  K ;  here  the  lever  is  a  solid  lever,  and  the 
nut  K  a  hollow  socket,  sliding  along  the  lever;  this  is  moved  forwards 
or  backwards  bv  the  handle  H ;  the  spring  I  is  formed  at  its  lower  end 
into  a  bell-cranlv,  and  fixed  to  the  stem  of  the  handle  by  a  pin-joint, 
which,  when  the  spring  is  compressed  and  brought  close  to  the  handle, 
as  it  will  be  when  a  man  grasps  the  handle  and  spring  in  his  hand,  lifts 
the  latch  in  the  lower  end,  which  latch  fits  into  the  notches  n,  ir,  n,  and 
the  socket  and  connecting-link  may  then  be  ad\'anced  or  drawn  bock 
along  the  lever ;  when  the  spring  and  liandle  is  let  go,  the  latch  falls 
into  the  notch  when  the  nut  or  socket  K  is  held  securely  upon  the 
lever,  the  variation  is  thus  evidently  produced  as  in  the  last  figure, 
and  the  link  G  made  to  occupy  any  position  with  respect  to  the  lever 
as  mav  be  desired.  Figure  14  is  an  end  view  of  the  same  fignre— 
lever  t) — handle  H — spring  I — latch  M. 


PAPER  READ  BY  W.  TITE,  ESQ.,  PRESmENT  OF  THE 
ARCHITECTURAL  SOCIETY,  AT  THE  LAST  SOIREE  OF 
THE  SEASON  1889. 

The  Report  just  read  will  have  communicated  to  you  the  genenl 
result*!  of  our  labours  durine  the  present  session ;  in  the  intervu  sines 
Noveml>er,  when  I  had  the  honour  of  accepting  the  chair  of  this  socie^, 
as  president,  I  hope  that  the  suggestions  I  ventured  to  niake  on  tint 
occasion  have  been  followed  out,  and  that  something  has  been  done  in 
extending  its  usefulness,  and  in  promoting  and  advancing  the  studies 
of  our  younger  members.*  We  do  not  propose  to  ourselves  the  mak- 
ing a  display  among  the  literary  societies  of  Europe,  nor  the  aasunuBg 
a  rank  wnicli  neither  our  numbers  nor  our  influence  would  justify  in  in 
seeking;  but  we  would  desire  to  advance  our  art  by  extending  infonns- 
tion  amoi^t  its  individual  members,  and  by  liberally  ine)udii|; 
within  our  naturally  limited  circle  all  who  have  a  claim  upon  us  fay 
honourable  character  and  scientific  pursuits.  Usefulness  was  always  tin 
aim  and  object  of  this  society.  Usefulness  will,  I  hope,  be  its  motto  as 
long  as  I  have  the  honour  of  presiding  over  it.  With  this  impresm% 
ontne  present  occasion,  I  am  rather  disposed  to  consider  generally  two 
or  three  topics  of  interest  to  architects,  which  have  arisen  durii^  the 
past  year,  tiian  to  confine  my  remarks  to  one  si^ject,  or  to  give  to  maj 
thing  that  I  may  have  to  counnunicate  the  formal  character  of  sn 
essay. 

The  first  subject  I  shall  refer  to,  and  the  one  of  the  greatest  impor- 
tance to  architects  at  the  present  period,  is  that  of  the  puUic  compe- 
titions which  have  been  lately  proposed  for  several  large  buildii^ 
such  as  St.  George's  Hall  at  Liverpool,  and  the  Royal  Kzch^q^e  of 
London.  Opportunities  such  as  these  are  of  the  greatest  value,  eiea 
nationally ;  fur  placed  as  England  is  in  the  scale  of  nations,  the  efes  vH 
the  world  are  upon  us,  and  if  we  do  not  avail  ourselves  of  tlMse  opMC- 
tunities  to  remove  the  reproaches  which  have  been  cast  (and  oftea 
but  too  trulv)  upon  our  national  taste,  we  sliall  be  accused  of  haviif 
retrograde(f,  when  our  manufacturers,  our  commerce,  and  all  the  other 
arts  of  life  liave  ad^-anced,  and  of  being  behind  our  continental  neigh- 
bours in  the  science  and  in  tlie  practice  of  architecture. 

Open  competitions,  such  as  nave  been  proposed  for  the  Houses  of 
Parliament  and  the  Nelson  Monument,  and  those  now  proposed  for 
the  Royal  Exchai^  and  the  Hall  at  Liverpool,  offer  splendid  oppo^ 
tunities,  which  if  fairly  offered  to  the  profession,  would,!  doubt  not,  be 
generally  and  eagerly  embraced.  The  course  taken  with  the  fin* 
was  on  the  whole  satisfactory:  the  appointment  of  the  commissionnt 
was  a  judicious  measure,  and  the  worid  seems  generally  agreed  tint 
the  result,  (the  choice  of  Mr.  Barry's  design,  and  his  appmntmentn 
architect,)  have  been  fair  as  regards  the  competitors,  and  snocessfol  in 
a  national  point  of  view.  In  the  Nelson  memorial  the  course  faii 
been  manly  and  straightfoni'ard ;  and  I  think  public  opinion  seems  to 
support  the  committee  in  their  determination  tnat,  though  the  desini 
chosen  to  receive  the  premium  liad  considerable  merit,  yet  it  wasme 
and  judicious  to  give  another  opportunity  to  architects  and  aitiilii 
because  neither  of  them  seemed  to  realise  the  wishes  and  ezpectatiow 
of  tlie  public  upon  the  subject. 


•  At  the  last  election  of  students  at  tlie  Royal  Academy,  all  the  student 
I  members  of  the  society  (five  in  number)  who  n-ere  candidates,  were  elected. 
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The  Royal  Ezchange,  however,  is  an  object  which  in  a  national 
Mint  of  view  may  never  occur  a|;ain ;  itspurpose  brings  us  in  distinct 
NunpetitioD  with  the  other  nations  of  Europe,  but  particularly  with 
^Vance ;  the  situation  is  as  strikii^  iis  could  well  be  coosen  in  London, 
he  means  are  ample,  and,  with  a  fair  opportunity,  I  cannot  but  believe 
hat  most  of  the  architectural  talent  or  England  would  have  been  en- 
isled in  the  competition.  I  am  sorr}%  however,  to  say  that  in  this 
natter  the  expectation  of  the  public,  with  respect  to  public  competition, 
irill  probably  oe  disappointed.  So  far  as  I  am  able  to  judge,  tnis  feei- 
ng prevails  throughout  the  profession  generally,  and  from  conimuni- 
ations  we  have  received  from  the  Institute,  they  appear  to  have  not 
mlv  felt  but  acted  as  we  have  done.  The  course  we  have  thought  it 
ig|it  to  take  has  been  shortly  this ;  a  special  committee  was  summoned 
m  the  15th  of  April  to  consider  the  subject,  at  which  the  follow - 
1^  resolutions  were  agreed  to : — 

At  a  special  meeting  of  the  Architectiuid  Society  beld  on  Mon<lay  evening 
he  15th  April,  1839,  for  the  purpose  of  considering  the  resolutions  of  the 
jittbam  Committee,  iuued  as  instructions  to  architects  fumislilng  designs  for 
iie  new  Rojal  Exchange ;  it  was 

SesDlvedy--That  this  society  beg  respectfidly  to  represent  to  the  Greshani 
Committee  the  difficulty  under  which  it  appears  to  them  tliat  architects  must 
labonr  in  pieparing  designs  for  the  new  Royal  Exchange,  from  the  indistinct. 
less  of  the  instructions  contained  in  resolution  No.  13. 

lliat  the  amngement  of  a  well  considered  plan  is  of  the  greatest  impor- 
tance to  the  Talne  of  a  design ;  and  that  it  is  not  possible  to  meet  the  ob- 
rions  necessities  of  the  case,  unless  the  objects  proposed  in  the  general 
firtribution  of  the  apartments  be  specified,  together  with  the  inchWdual 
mification  of  each  of  those  apartments. 

Tliat  it  is  a  matter  of  notoriety  that,  under  the  roof  of  the  Old  Exchange, 
•oeommodation  was  provided  for  the  Lord  Mayor's  Court  office,  the  Mer- 
chaat  Seaman's  Asylum,  IJoyd's  Coffee  House,  and  the  Royal  Exchange  Fire 
Ofiee ;  it  is  presumed,  howe\'er,  that  one  or  other  of  these  establishments 
■ast  now  be  omitted,  liecause  three  only  arc  spoken  of. 

That  it  appears  to  this  society  that  there  could  be  no  objection  to  the 
fipianatiwi  now  sought,  similar  information  baring  been  universally  given 
■  competttaons  for  other  buildings,  without  which,  mdeed,  they  cannot  con- 
cdfe  that  a  design  of  any  value  could  lie  submitted. 

That  the  block  plan  required  in  resolution  No.  4,  would  be  inconveniently 
hne  at  the  scale  determined  upon. 

That  a  question  has  arisen  as  to  the  exact  meaning  of  resolution  No.  .*»,  in 
wUA  the  words  **  coloured  dranrings"  occur,  in  conjunction  with  the  "  two 
fvspeetive  drawings"  required  to  be  made,  this  society  having  been  led  to 
■dentand  that  all  drawings,  whether  riews  or  otherwise,  are  to  be  tinted  ui 
Uian  ink  only. 

Aad  lastly.  That  it  appears  exceedingly  desirable  for  the  uniformity  of  the 
anaageawnt  of  the  fscades,  tliat  the  lex-els  of  the  ground  shoidd  be  furnished. 

(Signed)  William  TrrK,  Prendent. 

35,  Lmeob:»4mi  FuUi,  Ibtk  April,  1839. 

These  were  sent  by  the  secretai^'  to  the  clerk  of  the  Gresliam  Com- 
■ittee ;  on  the  27th  April,  following^  this  answer  was  received. 

3/ereert  HaU,  25/A  April,  1839. 

Sii^— I  am  directed  by  tlie  Joint  Gresham  Committee  to  acknowledge  the 
ncfqt  of  yonr  letter  of  the  18th  instant,  enclosing  copy  of  the  resolutions 
IMNd  at  a  meeting  of  the  Architectural  Society  of  the  15th,  in  reference  to 
tte  printed  instructioiis  to  architects  who  may  wish  to  send  in  designs  for  the 
Vw  loyal  Exdiange,  and  to  state  in  reply,  for  the  information  of  the  Archi- 
tectsil  Society,  that  the  committee  having  sent  out  their  instructions  to 
vduleeU,  cannot  now,  without  great  inconvenience  to  all  parties,  alter  what 
tWybare  done,  except  to  say  that  the  rooms  required  are  for  tliree  distinct 
cnpiaies.  1  liave  the  honour  to  be,  Sir,  your  roost  obedient  humble 
KRint,  James  Baenks, 

Clerk  qf  the  Grenham  Committee. 

William  Grbllisk,  Esq., 
Ham.  Secretary,  Sf^.  Sfc,  Sfv, 

The  Institute  of  Architects,  it  appears,  by  a  letter  obligingly  com- 
■mdcated  by  that  body,  also  addressed  the  committee  on  the  same  sub- 
JMt;  the  answer  to  them  was  as  follows: — 

Mercer^g  Hall,  25th  April,  1839. 

Sia^— I  am  directed  by  the  Joint  Gresham  Committee  to  acknowledge  the 
nec^  ui  your  letter  of  the  1 7th  instant,  respecting  the  printed  instructions 
^  o^teets  who  may  wish  to  send  designs  for  the  new  Royal  Exchange,  and 
ts  itite  in  reply,  for  the  information  of  the  Royal  Institute  of  British  Archi- 
teeti,  that  the  committee  regret  they  cannot  accede  to  tlieir  request  for  an 
otension  of  the  time  akeady  determined  upon. 

That  with  respect  to  the  questions  whether  the  committee  require  a  to^cr 
with  a  chime  of  bells  ?  and  whether  there  will  be  any  objection  to  the  prin- 
ce entrance  floor  being  raised  upon  a  flight  of  steps  ?  the  committee  leave 
those  sulqects  entirely  to  the  taste  and  judgment  of  the  architects.  And  that 
the  three  series  of  rooms  as  described  in  the  printed  particuhrs  are  intended 
iar  three  distinct  companies. 
The  committee  are  perfectly  satisfied  that  the  anonymous  advertisement 


mentioned  in  your  letter,  had  not  the  sanction  of  the  Royal  Institute  of 
British  Architects.  I  have  the  honour  to  be,  Sir,  your  most  obedient  humble 
ser%'snt, 

(Signed)  James  Barnrs, 

Clerk  qf  the  Grenham  CotHmittce, 
Tnoft.  L.  Donaldson,  Esq.,  Hon,  See.,  I.  B.  A. 

Now  surely  any  tiling  more  misatisfactory  than  these  answene,  par- 
ticularly the  former,  can  scarcely  be  conceived ;  how  easy  would  it 
have  been  to  have  issued  explanations,  as  was  done  in  the  case  of  the 
Houses  of  Parliament,  and  a  short  advertisement  would  have  announced 
them — ^but  o\ery  thing  is  refused,  and  a  competitor  can  only  grope  in 
the  dark  unless  assisted  by  private  information  unfairly  obtained.  The 
labour  of  such  a  design  must  l)e  excessive,  the  dniwings  enormously 
and  uselessly  large  at  the  prescribed  scale,  the  premium  almost  paltiy, 
and  as  it  appears  the  successful  competitor  is  not  to  he  emphiyed 
as  architect,  the  whole  atFair  may  Ije  considered  in  the  wonls  of 
Shakspeare,  as  an  attempt  "  to  keep  the  word  of  promise  to  the  ear, 
but  break  it  to  the  hope." 

Leaving  now  this  unsatisfactory  toj)ic,  I  pass  on  to  notice  one  or 
two  matters  of  interest  which  it  appears  to  me  desirable  to  mention. 
There  are  first,  as  a  matter  of  great  usefulness,  the  experiments  of  Mr. 
Hodgkinscm  and  Mr.  FairlNiim,  in  the  seventh  report  of  the  British 
Association  of  Science,  on  the  mechanical  properties  of  cast-iron. 

The  results  of  these  experiments  are  shortly  given  in  the  Appendix 
to  Professor  Moseley*s  Illustrations  of  Mechanics,  and  some  of  the 
most  importimt  to  us  are  comprised  in  the  following  extracts  >— 

The  experiments  of  Mr.  Ho<Igkin8on  and  Mr.  FairlMum  have  been  published, 
in  the  Seventh  Re]K>rt  of  the  British  Association  of  Science,  since  our  chapter 
on  the  btrcngth  of  materials  went  to  press.  Their  great  practical  importance 
will  bufliciently  account  for  their  introduction  here,  as  an  apivendix  to  tluit 
chapter.    Tlicy  liave  reference — 

1st.  To  the  resistance  of  cast  iron  to  nipture  by  extension. 

2d.  To  the  re»istance  of  cast  iron  to  ruptnre  by  compression. 

3d.  To  the  re>i»tauce  of  cast  iron  to  ruptnre  liy  transverae  strain. 

4th.  To  the  destniction  of  the  elastic  properties  (Mf  the  material  as  the  body 
advances  to  rupttune. 

5th.  To  the  influence  of  time  upon  the  conditions  of  rupture. 

Cth.  To  certain  relations  of  the  internal  structure  of  metals  to  thch:  condi- 
tions of  rupture. 

7th.  To  the  relative  pro])ertlcs  in  all  these  respects  of  hot  and  cold 

BLAST  IRON. 

The  experiments  of  Mr.  liodgkinson  on  tmntreme  stnun  present  less  of 
novelty  and  importance ;  they  fully,  however,  confirm  the  ricivs  preAiooiIy 
taken  on  this  subject  by  him,  and  detailed  in  articles  GO,  68,  &c.  A  series  il 
them,  directed  to  the  verification  of  the  commonly  assumed  principle,  "  that 
the  strengths  of  rectangular  lieanis  of  the  same  width,  to  resist  mixture  bj 
trans^-erse  strain,  are  as  the  sqiures  of  their  depths,**  ftilly  established  that 
law. 

With  regard  to  the  destniction  of  the  elastic  properties  of  the  material,  as 
it  approaches  to  rupture,  tlie  experiments  of  Mr.  Hodgkinson  possess  great 
interest  and  importance. 

It  has  been  asserted  by  Mr.  Tredgold,  and  commonly  assumed,  tliat  this 
destruction  of  elastic  power,  or  displacement  beyond  the  elastic  limit,  does 
not  manifest  itself  until  the  load  exceeds  one  /Ai'rtf  the  breakimg  weight. 

Mr.  Hodgkinson  found  that,  in  some  instances,  this  efl^ect  was  produced, 
and  manifested  in  a  pemuuient  jtet  of  the  nuiterial,  when  the  losd  did  not 
exceed  one  nixteenth  of  the  breaking  weight.  Tliius,  a  bar  one  inch  square, 
supported  Tictween  props  A\  feet  ai>art,  which  broke  when  loaded  with  496 
tb.,  showed  s  permanetit  defection,  or  ire/,  when  loaded  with  16  tti.  In  other 
cases,  permanent  sets  were  givxn  by  losds  of  7  n».  and  14  A.,  the  breaking 
weights  being  respectively  364  lb.  and  1120  lb.  Tiiese  sets  were  therefore 
given  by  one-fifty-second  and  onc-eighteth  the  breaking  weights  resiiectively. 
Thus,  then,  there  would  seem  to  be  no  such  limits,  in  reaped  to  trantverm 
atrain,  as  those  known  by  the  name  of  elastic  lunits ;  and  it  follows  from 
these  experiments  that  the  principle  of  loading  a  b^i  within  the  elastic 
limit  has  no  foundation  in  practice. 

It  was  ascertained  by  a  very  ingenious  experiment,  that  a  bar,  subjected, 
under  precisely  the  same  circtuustaiices,  to  extension  and  compression  by 
transverse  strain  gave,  for  equal  load*,  equal  defiectiona,  in  the  two  cases. 

The  most  remarkable  rcMiIts  on  the  subject  of  transverse  strain  were,  how- 
ever, those  of  Mr.  Faurl>aini,  having  reference  to  the  influence  of  timk  upo» 
the  deflection  produced  by  a  given  load. 

A  bar  one  inch  square,  supported  fietween  props  A\  feet  apart,  and  loaded 
with  280  tbs.,  1>cing  about  jiths  its  breaking  weight,  had  its  deflection  accu- 
rately measured,  from  month  to  month,  for  fifteen  months,  and  it  was  found 
that,  throughout  tlwt  period,  the  deflecHon  was  continually  incbbahino  ; 
the  whole  increase  in  that  period  araoimting  to  the  fhurtion  "043  of  an  inch. 
A  bar  of  the  same  dimensions,  siniilariy  supported,  and  loaded  with  336  lbs., 
being  about  |ths  of  its  breaking  weight,  increased  its  deflection  similarly,  and 
in  xSt  same  period,  by  the  fraction  *077  of  an  inch.  Another  similar  bar, 
loaded  with  about  |ths  the  breaking  weight,  similarly  increased  its  deflection 
by  the  -OSSth  of  an  inch.  Tlie  deflection  of  these 'bars  still  daily  advances 
uider  the  same  loads,  and,  a  suflideut  period  having  elapsed,  will  no  doubt 
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plM««<l  to  nplnir.  XJbvflh  1«r  of  llie  suiiie  lizc  nai  loailcil  «itU  444  Ibi., 
bouR  very  uvarly  it*  hriiikips  loa<l.  It  Iwrc  ii  for  Ihiny-seveii  daji,  inireu- 
ing  Tts  ilefliiiioii  iliiring  tlic  tUat  few  ilayi  liy  ilic  fraotioii  -2)12  of  >ii  iiicU ; 
thence  retaiaing  llic  wmt  d^rctiiai  until  it  linike. 

"Die  fact  thna  calulilhlicd,  tliat  a  hmu  loailixl  lieyoiid  a  certain  Uiiiit  cou- 
linullly  yiWrfa  lo  tiic  iuait,  lint  with  an  exrccdiu^y  alon  i)nigrt'sMoii.  niilCM 
the  loail  tcry  nearly  aiipniacli  tlie  lireaking  luait,  a  one  of  vast  praciicjl  im- 
pOrianM  1  i(  o^««  an  riitirtlg  tinr  Jtrlit  qf  jjwvn/»/iwt  and  iaipurg,  T!iC 
qlieitiuuf,  hIiM  arc  llic  Umilii  of  loailinj;  (if  any)  licyond  wliicli  this  contiunal 
piagrevioii  to  ni|Miirc  ^w .'  ultal  aru  tlic  v'arioiu  rnfMof  |>rugrcwion  cur. 
fe^pomliiig  tu  iliffrrml  liiails  licvuixl  that  limit ':  anil  wliat  arr  the  rffi-cts  nf 
Um^tmtnre  im  tlicic  cirtiiiuitaiii*^ :  rviiiain,  uj  j-et,  alinosi  iiii«iuwen.il. 

A  lerict  of  cxperiiueiitJi  uas  lUrvcicl  l>y  Mr.  llodgkinMn  lo  llic  lerilicaliau 
at  Udi  law,  ivsiially  aiiniuctl  in  rcs))eL-l  lo  tliu  iruinvense  itreogtii  of  rvci- 
■»jiil»r  licaiiiii,  liiat.  wlicu  iWir  IcnRtlu  and  Invailint  are  tlte  aaiuc,  tlirir 
ahcugttia  arc  ai  tbu  nqitaii't  of  tUcir  ilejillid. 

Hia  experiuicnti  fully  r'talilUlicd  tliis  law.  Tlius  lie  placet!  Iictw-ccn  propit, 
4  feet  6  inches  a|art.  castinpi  of  Carran  iron  No.  2.,  wliicU  n-erc  all  1  inch 
brud,  anil  respectively  1.  3,  ami  3  Lnchw  deep ;  tbeie  broke  rcfiierlively 
with  weiglits  of  433  fb*.,  .1^3  Hhi.,  anil  10,030  Dn. ;  nlikli  arc  vcr;*  nearly 
aa  the  niaii>>ers  1,  i',  23 ;  tliat  i«,  as  tlus  xinorcs  of  the  (le]itli>." 

In  tbe  uriginiil  report  itt  iiiig<>  1153,  is  the  result  of  cerluin  cx|ieri| 
mentv  od  Currun  irun,  und  tlie  two  Uat  in  the  table  are  of  the  grtmtes 
value,  an  shewing  tlie  iinuurtanrc  of  those  inquiries  to  >in  ^irchi- 
t«ct,aiul  ttie  neceiwity  for  Ids  obtainiiigtieieiitiliu  Knowledge  upon  this 
subject  in  unlet  to  a  »ucceMful  and  economical  appliciition  of  materials. 
In  these  tublev  then  it  uppears  that  ;i  east  iron  bar  of  tlie  T  form 
uiiraily  adapted,  but  with  table  upwurdu,  thiut,  T,  Invke  ivitli  2S0  lbs., 
whilst  anotlier  bur  of  the  itamc  size  and,  ctf/fnvinniu*,  hut  with  tbe 
laUe  downward!^  thus,  jj  broke  with  a  weight  of  980  Ibt. 

Another  subject,  a»  it  a))pcars  to  inc,  of  great  interest,  thoug;li  not 
exactly  iniiaarulutectiiral,lnitiiiaaarcIiBolo^cal  point  of  view,  is  that 
of  tlie  reseiircUea  lately  made  on  the  pyrainiilit  of  Ghizeh,  for  Colonel 
Vyse,  by  Mr.  Perriiw  the  ei^neer,  anil  Mr.  Andrews. 

The»e  woiKlera  of  tlie  old  world  are  »itHiite<i  near  Cairo,  K.W.  of  the 
ttlte  uf  the  ^lurient  Memphis;  and  the  priucipal  ones  are  three  innum- 
ber.  The  lar(;est  (supposed  to  have  been  built  by  Cheops  or  Suphis, 
SlOO  years  before  Clirist),  bus  been  the  main  oMect  of  those  researches. 
Tliey  inform  us  that  the  principal  part  of  the  atone  composing  the 
pyramid  has  been  tiken  from  the  rock  on  which  it  was  built;  the  blocks 
are  rouglUy  si|iiare(l,  but  built  iu  r^ular  courses,  varying  from  4  feet  10 
inches  to  2  feet  2  inches  in  height,  iu  which  the  breaking  of  the  joints 
is  carefully  preserved  wherever  tliese  courses  are  exposed  to  sig^t, 
u»  in  tlie  plattbnu  at  tlie  top  of  the  building  in  the  Queen's  chain&r; 
ttnd  in  the  passage  leading  thereto,  and  likewise  in  tome  other  places 
at  the  eslerior,  circular  nolcH  are  lo  be  observed,  about  6  inches  in 
dianicler  ;in<l  *  deep,  iipparently  intended  to  suiiport  the  machinery 
mentioned  by  Horudoliu  tu  have  beeu  used  for  raislt^  the  stones  from 
one  course  to  anutlier,  ami  whiub  seem  to  have  been  similar  to  tbe 
PoKspaatun  <leHcribed  by  Vitruvius. 

The  stone  for  the  revetemcnt,  or  easily  of  tlte  exterior,  and  for  the 
lining  of  the  chiuubers  and  passages,  is  a  compact  limestoue,  known  to 
geologists  by  the  name  of  swiuestonc  or  atiiikstone,  from  emitting, 
nrhenstnu;k,a  fetid  odour.  It  was  brought  from  thciicbcl  Mokattam, 
«itt  the  opposite  or  Arabiaij  tide  of  the  valley  of  the  Nile,  and  the  an- 
cient quarries  seem  to  liavo  been  iu  the  neighbourhootl  of  the  present 
village  of  Tourab.  It  is  of  a  vciy  compact  fumiatiou,  with  but  few 
fosuT  remains ;  the  rocks  on  tlie  Lybian  side,  where  tbe  pyramids  are 
placed,  are,  on  the  contrary,  of  a  louse  and  granulateil  ti-sture,  abound- 
11^  in  marini.'  fossils,  and  cooietiuently  uutit  for  fine  work,  and  liaMe  to 

Tbe  blocks  appear  to  liave  boeii  finally  prepared  on  tlie  level  rock 
in  front  of  tlie  northern  face  of  the  pyramid,  where  several  rows  1  or 
£  feet  asunder,  of  3  or  4  circular  holes,  about  12  inches  diameter,  and 
8  or  10  deep,  have  been  cut,  apparently  for  the  purpose  of  inserting 
shears,  or  for  forming  a  scaffolding  for  tumir^  or  movh^  tlie  btockn. 

Tbe  stone  cuttings  and  ruUiisli  were  thrown  orer  the  front  of  the 
rock  in  prodigious  quantities,  where  they  still  remain. 

The  mortar  used  for  the  casing  and  liniiiff  of  the  passages  was  com- 
posed entirely  of  lime,  but  in  tlie  bo^ly  of  the  pyramid  it  was  formed 
of  ground  red  brick,  gravel,  Nile  earth  imd  crushed  gninite,  or  of 
calcareous  stone  and  liuie ;  and  iu  some  parts,  a  grout  of  liquid  mortar 
and  desert  sand  and  gravel  only  has  been  used. 

The  joints  of  the  casing  stones  which  were  discovered  nt  the  base 
of  the  northern  front,  tliuse  in  the  kill's  and  queen's  chambers,  and 
also  in  the  passages,  are  so  fine  us  to  be  scarcely  perceptible. 

There  baa  been  coDsidemble  discussion  among  the  learned  respect' 
ing  the  term  in  Herodotus  translated  \vr  Larcber  "  revetir  et  perfee- 
tiomiei  i"  if  tbe  latter  word  expresses  the  whole  meaning,  all  difficulty 
eeasea.    Part  of  the  rerMement  of  the  central  pyramid  of  the  three  to 


the  eastward  of  the  great  pyramid,  which  remains  unfinished,  shewi 
the  manner  in  which  Ibis  was  accomplished.     The  casing,  composed 
the  rei[uire<l  angle, *— -'*  ■-  '•'-" — "■' 


of  stones  roughly  ci 


4  built  m  faorizontil 


avers  itirrespondirw  with  the  courses  of  the  to|»,  till  the  whole 
reduced  to  one  uuiiunn  surface.     (Belue.)     The 


\^ 


tlie  face  of  their  work  lo  be  finished  olf  after  the  building  waa  i 
respects  completed. 

h)  preparing  llie  base  of  the  p\'Tuinid,  proper  care  wai<  taken  to 
ensure  tbe  staMlily  of  tlie  superstructure,  b^  leveling  the  rock  to  a  flat 
lied :  anil  w  liere  advantage  was  taken  of  it,  to  fiina  part  of  the  body 
of  the  pyramid,  it  was  stepped  up  in  liorizontal  l>e<ls,  according  to  the 
thicknesK  of  the  layers  of  stune  used  in  the  building.  The  general 
result  of  tlH'se  enquiries  appears  to  be  the  diacovery  3l  sereralcham- 
bers  immediately  over  Ine  central  or  king's  citamber,  tbe  pit-ed 
platform  and  the  remains  of  the  ancient  rev Stement  still  existing  at  the 
foot  of  tbe  pyramid,  and,  contrary  to  general  belief,  the  discover}'  of 
the  fact  that  tlie  main  passage  is  so  coititructed  as  to  allow  of  the 
sarcophagus  having  been  carried  in  subseauently  to  tlie  completion  uf 
the  pyriuiiid.  The  upper  chaml)ers  thus  uiscovered  are  called  by  Mr. 
Perriiig  ['hanibersof  conslruclion;  they  are  four  in  number,  of  no  mat 
height,  and  apjiear  tu  have  been  principally  intended  to  diminish  the 
weight  of  the  ceiling  of  the  king's  cliam^r;  they  have  never  been 
opened  l>eforc,  ami  on  tbe  walls  anil  ceilings  are  the  chalk  marks  of 
tlie  workmen,  and  rude  hieroglyphicii  coeval  with  their  caitstructian; 
one  of  these  hieroglyj>hics  in  a  cartouche  appears  to  read  as  the  name 
of  Supliis.  Tlic  revCtement  appears  to  have  beeu  beautifiillj' wrought 
and  the  mortar  so  good  that  the  stones  have  broken  when  violence  nu 
been  used,  whilst  toe  joint  has  held  soundly. 

Tbe  tlurd  anil  last  matter  i  would  notice,  is  Ihe  very  curious  lubjett 
of  painted  architecture  and  sculpture.  It  is  but  few  years  since  tlw 
polychromy  of  the  ancient  Greeks  has  forced  itself  on  the  kttenlioD  of 
the  admirers  of  classic  remains ;  the  dandy  amateur  puts  the  subject 
aside  by  a  sign  of  horror  at  the  idea  of  painting  white  marble,  and  tha 
learned'  "  find  it  not  in  tlieir  philosophy."  Nevertheless,  that  Greet 
architecture  and  statuary  were  painted,  rests  on  the  simple  fiict  that 

Our  own  ancestors,  it  is  well  known,  painted  the  interior  of  their 
buildii^  as  well  as  their  statues,  withgreat  and  brilliant  eSi^ct;  and  it 
is  now  clear  tliat  the  Greeks  did  the  same. 

Tbe  account  in  u  leading  periodical  seems  tu  sum  up  our  present 
information  on  tbe  subject,  and  to  give  a  sensible  reason  K>r  thii 
practice,    [(iiven  by  us  .it  puge  220  of  the  last  Journal.] 

To  this  curious  account  may  l>e  added  the  still  more  curious  cir- 
cumstance that  even  the  great  pyramids  themselves  were  painted. 
H.  C.  Asnew,  Esq.,  who  lias  publisfied  very  lately  a  very  curious  worl, 
makes  tlie  following  statement  in  "a  letter  from  Alexandria  on  tbe 
evidence  of  the  practical  application  of  the  quadration  of  the  cirdt 
in  tbe  configuration  of  the  second  pyramid  at  tiizeli."  fn  examining 
the  surface  1  have  nut  been  able  to  detect  any  coating  like  tlial  pnh 
duccd  l>y  common  paint,  much  less  any  distinct  layer  of  plaster  i  but 
the  stoiie  seems  to  liave  been  saturated  with  some  ^iil,  as  oil  or  var- 
nish,  which  has  rendered  the  surface  harder  as  far  as  it  penetrateiL 
Whole  acres  of  tliis  lubricated  surface  still  remain  upon  the  upptr 
part,  or  casing,  as  it  is  called,  of  the  second  pyramid." 

In  speaking  of  the  great  pyramid,  Pliny  says,  "  est  autem  »axo  id- 
turali  elaborjta  et  labricata."  The  present  colour  of  this  outer  surfiite 
is  of  a  brownish  yellow,  or  j'ellowish  In'own.  It  has  become  darker  bf 
time  ami  exposure,  like  the  marble  uf  many  antique  statues  &'>:. 

I  have  thus  completed  the  reference  to  the  subjects  I  have  considered 
it  desirable  to  nutice ;  it  has  been  very  imperfectly  done,  but  i(  roic 
serve  to  attract  your  attention  to  some  matters  that  are  u^fid  aail 
essential,  anil  to  give  you  an  interest  in  others  of  the  most  cunwi 
character.  We  may  not  be  called  upon  to  build  pyramids,  nor  would 
our  climate  permit  us  to  indulge  in  tlie  piy  decorations  of  the  archi- 
tecture of  the  Athenians ;  but  Hie  care  am  thought,  and  science  eibi- 
bited  in  the  construction  uf  the  nvramids  ought  to  be  usefiil  to  us  u 
examples,  and  tlie  principles  whicli  guided  the  Greeks  in  their  coi>. 
lunations  uf  colour,  if  discovered,  miglit  lead  us  tu  results  wbicli  would 
nut  only  justify  what  appears  tu  us  tu  be  a  barbarism,  but  teach  us  tbit 
in  this,  as  in  literature,  architecture  and  sculpture,  the  Greek*  mij 
give  lessons  to  the  world. 


A  nea  ftiural  chart  of  ihi!  banks  of  NewfouuJIanil,  fonned  by  Captain 
DHvaiiil  and  lite  ufficvrs  aiiachcil  to  his  luneyins  expedition  in  1337,  IBS, 
and  1839.  in  uhicb  numerous  important  errors  uf  former  charts  are  rcctifitd, 
hw  just  been  publiihed  by  order  of  the  Miniiler  of  the  Marine.— iWf*M^. 


THE  CIVIL  ENGINEER  AND  ARCHITECTS  JOURNAL. 


RUNNING  GUAGE, 

I  UUSUBIKO  THE  WIDTH  OT  THI  RAILS  OF  A.  RAILWAY, 


ipparittus  18,  ■*>  it  were,  a  slceletoii  hand  truck,  i^uttristing  of 
'  small  wliec^ls  and  axles,  and  a  handle  tu  drive  them. 
rheela  A  B  are  grooved  aflRr  the  nunner  of  pullejrs,  so  tliut 
t  on  a  najTOW  or  wide  rail  without  shaking ;  they  iire  6xed  on 
s  C  D,  and  are  therefore  without  shake;   the  axles  turn  in 

;  one  of  tbe  axles  D  has  a  shoulder  and  pin  at  its  end  E,  und 
r  between  the  pin  und  the  bearing  allows  the  axle  to  revolve 
nd  yet  have  no  slrnke  endwise.  The  other  axle  C  moves 
1  its  bearit^  endwise ;  it  has  a  lontr  shoulder  at  its  eml,  on 
I  Rtted  a  brass  tube  F,  and  a  pin  and  a  washer  keep  it  in  its 
he  tube  has  a  projecting  pin,  which  passes  through  alonglioh- 
;:e  of  iron  or  brass  G.fixetl  to  the  fnmework  of  the  in^triinient; 
projects  far  enougli  to  enter  the  short  end  of  a  liglit  wooden 

index  H,  the  lone  end  of  which  points  to  a  erndikated  arc  I. 
nstrument  is  nuKlieil  alonj;,  the  free  axle  C  slii)s  in  and  out  uk 
el  A  follows  tlie  irreguliintv  of  the  rail,  and  by  the  connexion 
ixle  with  the  indexi  tlie  index  points  out  the  width  of  the  rail 
[Taduated  arc. 

re  a  rapid  exinnination  of  the  rail*  ia  reiiuired,  the  guage  may 
.ed  to  tite  tender,  and  the  man  who  walclies  the  motion  of  the 
nay  tlirow  on  tlie  road  any  <liitinctive  niuterial,  tuch  n.i  ovster 
iroken  green  glass,  red  i>rl<ik  or  tile,  broken  earlh-ware,  cLalk, 
len  cubes;  so  tliat  tlie  workmen  will  fmd  the  places  markeil 
ihey  are  to  repair.  A.  C. 


CURVE.S  OX  RAILWAYS. 

'In  tbe  last  number  of  your  journal,  a  correspondent  ("Sur- 
)  has  given  a  method  iif  Hciting  out  circular  arcs  for  railwat 
K  by  means  of  urdinates  meaKured  from  and  at  right  angtcs  ti. 
gent  linei,  and  as  from  liii  cunununicatinn  it  does  not  appeal 
lat  he  recuminends  it  front  his  own  personal  experience  in  iti 
.tiun,  it  mar  not  be  unacreptible  to  you  to  be  ai siired  by  one 
s  practisea  it  with  suci-eaa,  tlntt  the  method  is  goo<l  and  suit* 
r  almost  every  variety  of  surface,  occasionally  modifying  it  as 
culiar  circaiustances  arise ;  it  is  best  suited  for  setting  out 
upon  the  surface  jirior  to  any  practical  operations  beiuK  cuin- 
■  c__  -_  .1 —  — ..I —  ...  uu  ^igii  embankments  cunsider.ible 
this  method,  ami  thert-fore  recourse 
One  great  recommendation  to  the 
error  committed  in  one  ordiir.tle  is 
■■not  may  be  instantly  detected  and 
e,  by  scttii^  up  (perpendicularly)  a  boring  n>d 
the  extremity  of  each  measured  ordinate;  when 
r  ten  of  these  rods  are  set  up,  the  olaerver,  upon  looking  along 
liU  perceive  ai^  irregularity  in  the  curve,  even  to  one  quarter  of 


of  radii,  and  about  ti 


I, 'for  in  deep  cuttings  i 
ties  present  themselves  t 
be  had  to   other  mean- 

I  of  urdinatea  is,  ttukt  an 
ed  no  further,  and  such 
ed  by  tht 


re  long  since  computed  a  set  of  taUes  of  ordinates  to  a  variety 


_. _ igo  was  preparing  tliein,  together  with 

other  methods  of  setting  out  curves,  and  also  some  useful  tables  in  my 
possession,  for  publication,  for  which  purpose  I  then  liad  the  necessary 
engravings  made;  buMness,  however,  has  caused  me  to  defer  it  fron 
time  to  time,  but  I  am  now  making  sue!)  arrai^inents  fur  that  purpose 
that  I  hope  shortly  to  be  able  to  accomplish  it. 


WELL  SINKING. 

The  accompanying  drawing  is  a  section  of  a  well  sunk  at  the  foot  of 
the  reservoir  in  the  Hampstead  Road  for  the  New  River  Compai^. 
It  also  exhibit''  the  strata  of  the  ground  p:issed  tliruuKh.  The  follow- 
ing account  is  an  alntract  of  a  paper  "On  the  supply'  of  water  from 
Artesian  Wells,"  by  R.  W.  Mylne,  Esq.,  read  l(efore  Uie  Institution  of 
Civil  Engineers,  April  30,  1839^  fully  desi^ribiug  tlie  nature  of  the 
works. 

Artesian  wells,  so  called  from  their  liaviiis  been  originally  adopted 
in  the  province  of  Artuis,  by  the  Romans  called  Artesium,  are  usually 
made  by  burii^  verticnlly  through  a  deep  stratum  of  clay  into  one  at 
sand,  wliich  generally  contains  water.  The  water  will  rise  to  a  con- 
siderable he iebt,  depending  an  the  elevation  of  the  point  at  which  the 
sand  stratum  (lro{)sou(.  from  under  the  lied  of  rlay.  The  London  boiiD 
is  peculiarly  adapted  fur  these  wells,  as  on  the  large  bowl  of  chalk  to 
a  thick  lining  of  saiid,  vupportir^  a  deeji  l>eii  uf  clay,  known  as  the 
London  blue  clay.  On  Iwriiig  into  this  sand,  or  iiiiu  the  chalk,  d» 
water  rises  to  various  heights,  anil  it  lias  been  thouriit  that  an  ^mn- 
dant  supply  for  the  metropolis  might  thus  be  obtained.  With  the 
view  of  ascertaining  what  dependance  can  be  placed  on  this  louroe, 
the  New  River  Company  sunk  a  well,  the  details  of  which  form  tbe 
subject  of  this  communication.  Before  entering  on  these  the  author 
nientiona  several  instances  of  wells  supplied  from  the  taud  ipringt  In 
various  parts  of  tbe  metropolis,  and  other  parts  of  the  country.  In 
moat  uf  uiese  tlie  supply  has  been  so  affected  by  neiehlnun:^  wellif 
or  the  upper  ground  and  buildings  have  been  bo  endangered  by  the 
large  cavities  produced  in  consequence  of  tlie  Jine  sand  being  pumped 
away,  that  the  wells  hare  l>een  abandoned.  Several  remarkable  in- 
stances of  the  effects  of  this  subsidence  are  detailed  in  Uiis  rommnal* 
cation.  Experience  thus  appearing  tu  shew  that  little  dependanee 
can  be  placeil  on  the  sand  springs,  it  luis  been  suggested  to  rink 
through  into  the  chalk  ;  but  the  supply  from  this  source  nlso  is  alli;cted 
in  a  remarkable  manner  in  various  cases. 

The  author  then  proceeds  In  gi\-e  the  particulars  of  the  sinkii^  of 
the  well  in  the  Hainpstead  Road.  In  Harcli,  ISSG,  an  excavation,  W 
feet  in  diameter,  and  23  feet  deep,  was  minle :  the  sides  were  unii- 

forted  i^  wooden  curbi>  with  puddle  at  the  hark,  so  as  to  shut  out  the 
ukI  springs.  At  tlie  bottom  of  the  rurtis,  just  in  the  blue  clay,  a  cast- 
iron  footing  was  added,  and  a  brick  shaft  of  12  feet  (i  inches  diameter 
carried  up  to  tlie  surface  of  tbe  ground.  The  excavation  was  con- 
tinued for  39  feet  thnnigb  the  clay,  steiiied  with  9  inch  brickwork  ta 
cemeni,  iron  rings  were  placed  at  every  8  feet  of  the  brickwork,  and 
of  a  greater  diameter  tlwn  the  sliafi,  and  projecting  into  the  clay  afew 
inches  so  as  to  support  the  sliaft  in  its  progress !  the  brickwork  wa« 
continued  tluvugh  57  feet  only,  leaving  2  feet  of  clay  for  a  foundation. 
The  excavation  was  now  reduced  to  10  feet  9  inches,  for  the  purpose 
uf  introducing  cast-iron  eylinden  formed  of  six  segments,  6  feet  in 
length,  united  by  bolts  tlirough  flanches  on  the  inside,  and  leavii^  9 
feet  9  inches  clear  diameter.  These  being  joined  together  were  forced 
down  by  liand  screws,  as  the  sinking  continued  through  the  2  feet  of 
Uue  clay  ami  throu^li  10  feet  of  soft  mottled  clay,  at  the  bottom  nf 
which  water  appeared. 

The  well  was  kept  dry  by  an  engine  and  two  8  inch  uump*  in  two 
lifts,  and  the  sinking  continued  for  ti  feet,  through  a  bed  of  tme  brown 
sand.  Cavities  were  now  discovered  behind  the  cy  liiklers,  which  were 
forced  out  of  tlie  perpendicular  by  the  unequal  pressure,  and  became 
completed  jambed.  A  second  set  uf  cylinders  was  now  prepared,  and 
the  sinkiiw  continued  for  26  feet  throu^i  the  remainder  of  the  dark 
brown  sai^,  soft  mottled  clay,  a  thin  layer  of  pebbles  and  black  sand 
closely  embedded,  and  4  feet  ti  inches  of  dark  brown  sand.  Cavitiea 
were  again  formed  at  the  back,  and  the  cylinders  again  became  jambed. 
A  third  set  of  cylinders  waa  now  prepared  of  7  leet  4  inches  diame- 
ter, und  the  sinking  continueil  through  7  feet  of  ilark  brown  sand,  and 
6  feet  of  dark  quick  sand,  wlien  they  i^in  became  jambed.  During 
the  latter  portion  of  the  work  great  difficulu-  was  experienced  from 
the  blowirw  of  the  sand  often  to  the  height  of  bfeet;  tliis  occasioned 
great  cavities  behind  tlie  cylinders  aid  the  brickwork ;  several  seg- 
ments of  the  former  were  broken  at  their  vertical  flinches,  and  tM 
lower  part  of  the  latter  was  much  cracked.    A  large  cavitj  also  «•» 
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"  Propoiitiou  S.  Tlic  iliiiaiirca  iKisicJ  orvt  by 
'hoik-T,  aro  to  Mtli  olliur  dirt'Clly  aa  l!»-  tiiciiils  of 

"  Locomotive  is  to  llioCoinisIi  as'  to  15.V00,  < 

"  Proposition  3.  TLe  linos  in  wliieb  tbe  surfii 
UHritivJ  by  tlio  lieul,  will  lie  lo  eucli  oilier,  as 
of  llio  volocitie*  oC  ttio  cttrwnt,  or  rites  of  coml 
ratios  of  (licl>'ii{;1bj  or  circuits  (rsitlinl  :  ihua 

"  Locomotire  is  lo  tlie  Coroidli  us  &'.:j.'i  X  3i'l 

Before  commenting  on  (liia  pro[iO!:iiion,  i 
two  errors  in  it  wliiuU  render  it  iMlier  dill 
should  be  cxpreESFtl  tliun  : — 'I'ho  limes  in  ^ 
Kve»l  boilera  h  traversed  liy  the  heit,  will  I 
at  the  reiocitics  of  the  current,  and  directly  > 
travtlled:  thus  tfie 

Locomotive  is  lo  the  Corniih  as :  " 

6-S33 

Ilavinj;  hroiiKht  the  proposition  and  iti 
IParlcea  Intended  to  cuiivuy,  we  have  only  to 
lieen  snid  on  iho  subject  of  the  velocity  of  tl 
the  numlji'r*  ihu.s  futind  in  nowise  re[iree< 
periods  u[:.:upied  by  "  (hepatiage  of  a  parlii 
till  it  qaits  the  bailers,''  as  Mr.  Parker  exjire 

Tlie  next  nuciition  wiiich  lie  conHidcrj  ia, 
pied  \iy  the  licut  from  equal  weights  of  fuul 
to  equal  porliont  of  surface ;"  and  he  so 
and  3,  by  menus  of  the  vcloeitj'  of  l!ie  curn 
Proimsition  1,  wiiich  therefore  ritialea  the 
question,  'ilius,  tiien,  the  ivimbera  finmd 
"  he  properly  termed  tlio  relative  periods  of 
of  lliu  structure  and  |)racticc  of  cuch  clnss  ol 
truth  of  the  results  is  altrmptcd  to  be  confiri 
is  necessary  to  eiamine  what  tliat  process 
admitted  as  a  dcinonslrntiun  ur  sot.     The  p: 

"  It  ii  the  iinine  Ihia^  lo  bum,  as  in  tlie  C'omi 
in  44-08  seeonils,  nnJ  apply  the  best  to  9iil-66  nqi 
44  OBlb*  in  ous  second  of  time,  niid  Bp|ily  tha  lie 
■urGice.  We  iLouM  tbas  fiail  lli:>t  4S389  u|uur 
respoiiJiiig  nirh  ihut  inoreoseil  tj,lr.  of  coiiibustiui 
litsmnnnor,  ai-WsqunrefuelwoiiUl  lia  tliu  cijii 
combastion  in  the  locomotive  ieereased  by  6-4 
42389  -T-  2i;.7is  ]9-e(  ss  ahoTe," 

Before  we  can  discuss  the  strictness  of  ill 
correct  an  error  (probably  in  the  printing), 
every  reader,  on  considering  a  moment, 
nhould  be  lib  in  one  second  of  time. 

The  number   1904   had   been   previousl 

6'835  by  2-S~4  i  but  the  former  of  these  wa 

by  6'45,  and  the  latter  by  dividing  gCl'liC  b; 

44  08  ^    96VG0  _  J, 

(i4S  334-56 

In  the  proof  it  was  found  by  multiplyi 

dividing  the  product  by  that  of  334'56  by  !>• 

96rGC  X 


H 


334-56   X     t;45 

These  two  eqnationn,  being  identical,  ca 
each  other,  hut  would  necesaiirily  fnrnish 
sliHurd  the  grounds  from  wliicli  they  were  d 

We  bnvc  now  come  to  the  conclusion  ci 
influence  of  time  uii  [he  ecoiionnf  of  heat,  I 
the  word  lime  iiiny  a«  well  he  ejiminated,  at 
relative  periods  of  the  "  duration  of  tlie  he 
"  about  eintal  areas  of  the  entire  surface," 
only  point  arrived  at  being  the  ratio' of  the 
fuel  linmed,  which  may  be  taken  at  once  fn 


those  portions  of  the  boilera  which  are  tx] 
or  radiating  calurie  of  the  fire,  as  having 
duraliiliti/  of  the  boilers. 

Propositions  G,  ",  and  8  are  used  to  ascer 
of  heat  supplied  (by  radiation)  to  equal  aret 
various  boilers  which  are  exposed  to  radii 
there  is  an  error  similar  to  those  already  m 
however,  alfect  the  numbers,  as  it  only  exi 
proposition,  and  is  not  followed  in  the  appli 

Uj  the  following  paragraph,  nhicli  we  nu 
seem  that  Mr.  Pnrkes  has  quite  origiiral  ide 
n  distiuctiun  between  the  quantity  of  heat  i 
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is  in  consequence  of  the  neglect  of  this  apparently  very  subordi- 
e,  not  to  say  tritlinc;,  branch  of  design,  that  ihere  is  so  much 
rerty — or,  if  not  Jibsonite  po^rty,  common-place  manneiism,  and 
rious  want  of  study  with  regard  to  finish,  in  the  majority  of  our 
Idings.  The  greater  the  stock  of  ideas  any  one  has  la^d  in  by 
amalating  studies,  from  which  he  may  learn  the  divers!  ::cs  of  any 
*  or  more  styles,  all  the  greater  will  his  rcsourt  e»  b(.»;  and  in«;tead 
merely  following  certmn  copies  or  patterns,  ho  will  be  able  to 
itate  his  models  rrecly,  selecfing  their  beauties  and  rejecting  their 
mislies,  adapting  and  rccombinin-;  as  the  parlicidar  purpose  may 
(t  suggest.  AuKmg  the  subjects  here  represjnted,  some  consist  of 
ictly  architectural  details,  :jncli  aa  capiial.,-,  c.-bc-ls,  ^c,  but  ihe 
rater  number  are  entirely  \  ie  es  of  ornamcini.  from  various  uuild- 
;s  ;  Ccirfings  in  slonc  cr  wood,  enriched  pr;riels  of  d'.>or-:,  or  similar 
upartments  on  walls,  6:..;iuod  glass,  paint.'d  tih-=,  inlaid  metal 
TK,  dra[>ery  and  hangings,  jewellery  ami  goldsmilliS' woiV:,  and 
m  patterns  of  lace-work;  whieh  last-menlioned,  being  com'/osed  of 
ometrical  figures  and  devices,  will,  with  more  orb^ss  alteration,  be 
rad  exceedingly  ai)plicable  to  floors,  whether  adapted  for  ])ave- 
mts  or  carpets.  The  same  may  be  observed  with  lusjcct  to  some 
the  patterns  of  stained  glass  ;  and  even  the  SiTcimen  of  drapery 
tm  a  picture  by  Cima  da  Conegliano,  which,  v/Iih  very  little,  if 
y  alteration,  will  be  found  to  supply  both  patterns  and  colours  for 
rpcting,  paner-h.ingings,  floor-ch^ths,  and  similar  purposes  of 
coration ;  wnile  those  for  buhl  and  inlaid  work  may  be  derived 
im  the  plate  of  ornaments  by  Ilnns  Holbein.  Hardly  cm  too  high 
lise  be  bestowed  on  this  work  of  Mr.  Shaw's,  wliich  ought  to  find 
merous  purchasers,  as  it  recomuiends  itsclf  not  only  for  tiie  library 
the  antiquary  and  the  studio  of  the  artist,  but  likewise  for  the 
Die  of  the  drawing-room  and  the  boudoir. 


tport  on  the  Improvement  of  the  River  Dee,  and  Port  and  Ilarbou^ 
of  Chester.  J3y  Sir  John  Uennib,  Chester.  Evans :  1837' 
Replv  to  Mr.  John  Scott  liusaeU's  Letter.  By  Mercator. 
Cheater:  1839. 

In  our  last  we  gave  a  general  outline  of  tb.e  plan  proposed  bv  Sir 
)lin  Rennie,  for  the  impro  enient  of  the  Dee ;  and  although  we 
insider  it  susceptible  of  sonic  alterations,  we  feel  bound  to  declare 
I  unequivocal  superiority  over  the  dredgin;?  pKiii  sug^^e-ited  by  Mr. 
usseU.  On  the  relative  m  rits  of  these  two  propositions,  a  long 
iper-war  has  been  g«»ini;  or.  al  Chester ;  and  the  two  pamphlets,  the 
lies  of  which  are  at  the  hea  .  of  this  arlicle,  form  but  a  small  portion 
f  the  mass  of  papers  devote  I  to  llie  subject. 

One  prominent  feature  su' CCS  ihe  most  unobservant  .jpcctalor  of 
le  position  of  Chester,  andil  u  is  tlic  large  area  now  occupied  by  the 
M  waters  of  the  Dee.  1  lat  this  area  is  the  cause  of  the  mis* 
hief,  and  that  its  pro'oortion:  r.ie  too  large,  it  needs  ])ut  a  small  por- 
ion  of  the  faculties  of  reaso  ung  and  comparison  to  assure  W:".;  and 
tdoes  strike  us  as  extraoidi!  iry,  thai!  oth  vSir  John  itennie  and  Mr. 
^Msell  should  entertain  su.  ii  erroneous  vieus  as  to  its  necessity. 
5ir  John,  instead  of  recommc.uling  tiie  reduction  of  tliis  waste,  on  the 


Bay  reasonably 

sale  have  suHered,  to  a  ccrt.iiu  c:;'LLiit,  in  ojr.  .•.:'... iice  of  ihe  al-  :rac- 
Uonof  the  large  quantity'  of  tid.il  w:it:.r  by  the  cmli;*nknent  of  4000 
ties  above-mentioned  from  the  estuary,  and  over  which  the  lide 


i«ed  formerly  to  flow,  although  the  new  channel  between  Flint 
uid  Chester  may  be  said  to  have  been  improved."  Now  the 
•Mse  of  this  deficiency  of  depth  docs  not  arise  so  much  from  the 
iievious  embankment,  as  it  dues  from  the  embankment  not  having 
»cen  carried  out. 

Mr.  Russell,  however,  who  has  exhibited  so  much  research  on 
idal  action,  mist;ikes  the  position  still  more  v.rongly  ;  for,  with  all 
iii  knowledge  of  the  operationis  of  the  tea,  he  actually  proposes 
Ixcdging.  The  plain  explanation  of  died;^ing  is  this,  that,  like 
►ayhig  off*  an  accumulated  and  annual  debt,  you  must  first  gel  rid  of 
JH  the  arrears,  and  then  maintain  such  a  force  as  will  counteract  the 
nnual  operation.  The  same  cause  which  produced  the  silt  is  ever 
a  activity,  and  unless  a  constant  force  be  maintained  to  resist  its 
wasions,  it  necessarily  follows  that  it  will  again  accumulate.  It  is 
cry  true  that  this  can  be  done,  imd  so  can  tunnels  be  run  through 
uicksands,  or  a  brctdtwater  be  erected  from  Lover  to  Calais.  Every 
ling  is  practicable  when  the  means  exist;  but  it  is  certainly  a  serious 
lesdoD,  whether  a  merely  palliative  measure  should  be  adopted,  or 
bether  the  difiiculty  should  not  be  at  once  removed.  Temporising 
I  Mr.  Russell's  plan  is  out  of  the  cmestion,  as  for  all  useful  pur- 
fe9  it  18  a  practical  imposoibility.    The  dredging  on  the  Clyde, 


his  strongest  case,  has  occupied  eighty-three  years,  and  cost 
j(;kOO,000.  The  position  of  ihe  Dee,  however,  is  totally  diflerent ; 
and  even  admitting  that  the  works  be  executed  in  a  much  shorter 
lime,  it  must  still  be  remembered  that  there  is  an  accumulation  of 
interest,  so  as  practically  to  increase  the  cost ;  and  that  every  year 
that  Chester  waits,  she  is  insuring  the  superiority  of  her  rivals  over 
her.  Two  measures  only  remain,  one  of  which  is  to  alter  the  course 
of  the  river,  and  the  other  is  to  make  an  independent  channel.  Tho 
former  of  these  two  is  the  cheaper,  and  the  more  profitable,  from  the 
quantity  of  land  recovered ;  but  it  is  an  operation  little  understood, 
and  which  involves  an  expenditure  of  tim:-. — the  most  valuable  consi- 
deration to  the  inhabil.'ini;:  of  Chester.  Under  these  circumstances, 
one  only  method  remnins — that  of  Sir  John  Rennie  to  form  a  ship- 
canal,  the  expenses  of  which  can  be  calculated,  and  the  period  ofifs 
formation  ascertained,  and  which  will  have  the  additional  advantage 
of  leaving  the  river  free,  as  the  scene  of  future  operations.  If,  as 
suggested  in  the  "  Chester  Courant,"  a  railway  be  placed  on  the 
baiiKs  for  towing  vessels,  Chester  will  have  advantages  such  as  are 
possessed  by  no  port  on  the  coast,  and  enjoy  at  once  the  benefits  of 
an  inland  position,  and  a  ready  access  to  the  sea.  We  should  fur- 
ther recommend,  that  in  case  of  a  junction  with  the  lliver  Dee  (l!om- 
pany,  that  the  plan  of  recovering  the  estuary  from  the  sea  should  be 
kept  in  sight,  and  on  the  com^netion  of  the  canal,  looked  on  as  a 
means  of  reimbursing  the  expenses. 
Sir  John  thus  describes  the  River  Dee  Company's  operations  :— 

At  length  tho  plan  wp3  liroiight  to  a  considerable  degree  of  utility,  and  & 
fino  canal  formed  and  p^nard.^d  by  vast  banks,  in  which  the  rivor  is  confined 
for  the  space  of  ton  railed,  alon^  which  thips  of  :>50  tons  burthen  may  be 
s:iIoly  brought  up  to  the  quays. 

Tlie  last  work  of  any  importance  was  the  extension  of  the  Rubble  En»- 
!)ankment  from  near  Connah  s  Quay  to  about  half  a  mile  lower  down,  whick 
took  place  about  fifteen  yenrs  ap;o.  Since  then,  I  understand,  little  has 
boon  done,  except  placing  a  few  jetties  bore  and  there  between  Chester  and 
Flint,  in  order  to  conflne  the  current  and  increase  the  scour.  Ihe  Dee 
Company,  I  believe,  originally  agreed  or  rather  ougaged  to  maintain  16  fee? 
always  at  high  water  of  ordinary  spring  tides,  at  Wilcox  Point,  Chester.  It 
appears,  however,  that  they  have  not  been  ablo  to  maintain  above  14  feet  or 
14  feet  6  inches.  The  total  quantity  of  Innd  embanked  from  the  estuary  ia 
upwards  of  4000  acres  Hjesides  a  large  tract  of  unenclosed  salt  grass),  which 
is  now  under  tillage,  and  is  very  valuable. 

Tho  effect  of  the  works  ubovo  njontionnl,  Ins,  I  urn  infurmed,  been  to 
increase  tho  depth  of  watiT  betwvi-n  Flint  and  ChfStor,  and  to  enablt!  hirger 
vessels  to  come  to  Chester  than  previously.  From  thence,  howovor,  ilowu- 
wards  towariLi  tho  Point  of  Ayr,  it  does  not  ajq»car  that  any  pariicular  ini- 
prorement  has  taken  I'lace  ;  on  the  contrary,  tho  great  llatji  off  liagiUt  and 
Parkgate  have  materially  increased,  and  tho  low-water  channels  at  these 
places  hare  sutTored  in  proportion,  ])articularly  at  tho  latter  placo  j  for  whera 
there  used  to  bo  18  feet  at  low  water,  there  is  now  an  oxtonaive  shoal,  ox- 
tending  almost  across  the  estuary  at  low  water,  so  that  it  is  unfit  for  vosstds 
or  btwits  of  the  smallest  class,  w  lien  as  formerly  it  used  to  be  one  of  the  prin« 
cipal  stations  for  the  packets  botwoon  Kn^^luud  and  Indaud.  One  of  the 
chiif  can.--os  of  this  was,  no  deuht,  tha  diversion  of  tho  channel  from  its 
natural  course  on  the  C'hcshirf  to  tlio  Hint  slu^ro.  Had  tho  channel  b(!ea 
continued  there,  and  proper  means  been  taken,  tho  depth  at  Parkgate  would 
havo  boon  increased  rather  thou  have  diminitthed.  It  i.;  quite  clear,  however, 
uiuta.s  iJir  as  the  river  is  concerned,  the  measure  was  not  quite  so  complete  us  it 
might  have  been  ;  for  not  only  is  Uic  course  liuii;ilicnid  nearly  five  miletf,  but 
;our  most  inconvenient  angles  or  benus  are  pvoiluccd,  which  added  materially 
to  the  friction  and  consequent  impediment  of  th;.'  scour  of  tlio  waters,  both 
tidal  ami  fresh.  But,  iua.',much  as  the  main  lgI  of  the  flood  tide  coming  from 
the  Irish  Channel  naturally  sets  on  tho  Chesliirc  shore,  and  on  tiie  ebb  takes 
the  same  channel,  although  in  an  opposite  {direction,  and  under  present 
circumstances  each  of  them  must  bend  back  again  almost  ot  right  angles  be- 
fore it  can  enter  or  leave  the  new  channel,  which  is  on  the  opposite  or  Welsh 
slioro:  thus,  a  further  most  serious  obstruction  to  the  tidal  and  fresh  waters 

is  created. 

From  the  aljovc*  description  of  the  river  it  is  evident  that  the  navigation  is  ia 
a  very  defective  state,  and,  with  tho  exception  of  a  very  short  period  at  the 
lui^li't  of  spring  tides,  vessels  drawing  above  six  or  seven  feet  of  water 
caiiuot  reach  Chostt- r. 

J  Jut  as  the  tide  only  rises  from  throe  to  four  feet  during  n;:;;ps  as  far  im 
Chester,  and  there  is  only  four  f.ot  at  low  water  in  the  channel,  the  naviga- 
tion is  not  practicable  for  vi  s-jvis  drawing  above  s.'ven  foot  ;  and,  with  the 
exception  of  four  or  five  vessels  of  250  tuns  burthen,  belonging  to  the 
ch:^eae  company,  who  J>avo  a  steain-boat  to  tow  lljom  up  and  down  the  river 
during  spring  tides,  all  the  trade  of  Chester  is  transported  in  small  crafts  of 
about 70  tons  burthen,  so  that  in  fact  it  has  dwindled  away  to  comparatively 
of  little  imporlance. 

As  to  dredging,  it  is  only  applicahle  in  confined  positions,  where 
it  is  of  imperative  imp-ortance  to  preserve  a  certain  depth  of  water 

gainst  the  inroads  of  the  sea,  and  where  a  large  expense  can  be 
brded  for  such  an  ohjcct.    But  as  to  applying  it  at  a  m' 
engineering  constructioni  wc  might  just  as  well  sop  w^ 
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PROOSBDXNGS  OF  PARIiZAMElfT. 


House  of  Commona.—IJst  of  Petitions  for  Private  Bills,  and  progress  therein. 


Petition 
pre- 
sented. 


Aberbrothwick  Harbour  .    , 

Aberdeen  Harl>our 

Ballochney  Railway     . 

Bamsloy  M'^aterworks  . 

Bath  Cemetery     . 

Belfest  Waterw  orks 

Binnincham  CAnal       . 

Birmingham  &  Glos.  Klway. 

Bp.  AuSlnnd  &  WeardalcRa. 

BTackhealh  Cemetery   .        • 

Bratlfbid  (York)  Waterworks 

Brighton  Gas 

Brighten  Cemetery       .        • 

Bristol  &  Glouces'ershirc  Ra, 

Britiiih  Museiun  Buildings    . 

Brompton  New  Road    . 

CheltenhTun  Waterworks 

Commercial  (London  and 
Blackwall)  Railway  . 

Dean  Forest  Railway  . 

Deptfonl  Pier       .        • 

Deptford  Pier  Junction  Rlwy. 

Deptford  Steam  Ship  Docks 

Kdmburgh,  Leith.and  New- 
haven  Railway  . 

Kyemouth  Harbour 

Fraserburgh  Harbour  . 

General  Cemetery 

Gravesend  Gas     .        .        . 

Gnat  North  of  England  Ra. 

Gieat  Western  Railway 

Great  Central  Irish  Railway 

Herefordshire  and  Glouces- 
tershire Canal  . 

H«me  Gas     .       .       >       • 

liverpool  Docks  . 

liverpool  Buildings 

Dverpool  and  Sianchester 
Extension  Railway   . 

London  and  Binningham  Ra. 

LondonBridgeApproaches,&c. 

London  ^  Croydon  Railway 

London  Cemetery 

London  k.  Greenwich  Rlway 

London  ami  Southampton 
(Guildford  Branch)  Rlwy. 

London  and  Southammon 
(Portsmouth  Branch)  Ra. 

Manchester  &Binninj^hamRa. 

Manchester  and  Birmingham 
£ztensiou(Stone&RugbyRa 

Manchester  h-  Leeds  Rlway. 

MaryleboneGas  &  CokeComp. 

Monfcland  Sc  Kirkintilloch  Ra. 

Necropolis  (St-Panc.  jCemetry 

Newa»  Gas         .       .        . 

Newcastle-upon-Tyne  &  N. 
Shields  (£xten.sion)  Rlwy. 

Northern  &  Eastemri  )Rlwy. 

Northern  &  Eastern  (2)Rlwy . 

North  Midland  Railway 

North  Union  RaiU-ay  . 

Nottinghamlnclosure  &  Canal 

Over  Itarven  Gas 

Perth  Harbour  b  Navigation 

Portishead  Pier   . 

Preston  Gas 

Preston  and  Wyrc  Railway 

Preston  and  Wyre  Railway, 
Harbour,  and  Dock  . 

Redcar  (No.  1)  Harbour 

Redcar  (No.  2)  Harbour 

Rifhworth  Reservoirs  . 

Rochdale  Waterworks 

Rochester  Cemetery 

Sawmill  Ford  Bridge  &  Road 

Slamannan  Railway     . 

South  Eastern  Railway 

S.  Eastern  (Deviation;  Ra.  . 

Teignmouth  Bridge 

Tyne  Dock   .... 

Tync  Steam  Ferry 

walsafl  Junction  Canal 

West  Durham  Railway 

Westminster  Improvement  . 

Wtshaw  h  Coltness  Railway 

Wyrley  and  Essington  ana 


BiU  read 
first 
time. 


Feb.  6. 
Feb.  8. 
Feb.  12. 
Feb.  21. 
Feb.  22. 
Feb.  22. 
Fol).  20. 
Feb.  21. 
Feb.  22. 
Vph.  22. 
Feb.  21. 
Feb.  21. 
Feb.  21. 
Feb.  21. 
Feb.  22. 
Feb.  22. 
Feb.  22. 

Feb.  14. 
Feb.  19. 
Feb.  22. 
Feb.  22. 
Feb.  22. 

Feb.  19. 
Feb.  12. 
Feb.  20. 
Feb.  20. 
Feb.  21. 
Feb.  18. 
Feb.  14. 
Mar.  12. 

Feb.  20. 
Feb.  22. 
Feb.  21. 
Feb.  21. 

Feb.  14. 
Feb.  8. 
Feb.  19. 
Feb.  19. 
Feb.  19. 
Feb.  21. 

Feb.  22. 

Feb.  6. 
Feb.  18. 

Feb.  11. 
Feb.  18. 
Feb.  22. 
Feb.  12. 
Feb.  21. 
Feb.  14. 

Feb.  18. 
Feb.  22. 
Feb.  22. 
Feb.  U. 
Feb.  22. 
Feb.  19. 
Feb.  21. 
Feb.  14. 
Feb.  22. 
Feb.  6. 
Feb.   6. 

Feb.  21. 
Feb.  19. 
Feb.  22. 
Feb.  21. 
Feb.  7. 
Feb.  22. 
Feb.  21. 
Feb.  12. 
Feb.  n. 
Fob.  22. 
Feb.  21. 
Feb.  22. 
Feb.  21. 
Feb.  22. 
Feb.  21. 
Feb.  21. 
Ffeb.  12. 


Feb.  27. 
Mar.  15. 
Mar.  14. 


Mar.  15. 
Mar.  15. 
Mar.  18. 
Mar.  18. 

Mar.'l8. 
Mar.  18. 
Mar.   7. 

•  • 

Mar.  18. 
Mar.  12. 

Mar,   8. 

.  • 
Mar.  18. 
Mar.2U. 


Mar.  11. 


Mar.  11. 
Mar.  18. 
Mar.  13. 
Mar.  4. 
•  • 

Mar.  13. 


Feb.  28. 
Feb.  22. 
Apr.  11. 
Mar.  18. 
Mar.  18. 
Mar.  18. 


Feb.  25. 
Mar.  18. 

May.  1. 
Mar.  8. 
Mar.  18. 
Mar.  14. 
Mar.  15. 
Feb.  28. 

Mar.  15. 
Mar.  18. 
Mar.  27. 
Mar.  4. 

Mar.  18. 


Feb.  20. 
Feb.  20. 

Mar.  18. 

xMar.  27. 
Mar.  6. 
Feb.  21. 
Mar.  18. 
Mar.  18. 
Mar.  18. 

•  • 

May   6. 

•  • 

Mar.  15. 


Mar.  18. 
Mar.'l4. 


t.1 


r 


Bill  read 

second 

time. 


Bill  read 
third 
time. 


Apr.  15. 


Mar.  12. 
Apr.  15. 
Apr.  8.   May  3. 


Apr.  12. 
Apr.  1. 
Apr.  15. 


May  28. 
Mar.  19. 
Apr.  12. 
Apr.  30. 
22. 


\vr. 
rfar. 


Mar.  21. 

May28. 
May  28. 


Mar.  27. 
Apr.  8. 
Apr.  8. 
^lar.21. 

Mar.'25. 
Mar.  13. 


May  28. 

Mar.  12. 
Mar.  6. 
Apr.  26. 
Apr.   8. 

• » 
Apr.   8. 


Mar.   7. 
Apr.  23. 

May  14. 
Mar.  19. 

AprV  8. 

Mar.'ll. 


Apr.  16. 
Apr.  16. 
Mar.  14. 


Apr.  12. 


Mar.  6. 
Mar.   4. 

Apr.  12. 

Mar.  30. 
Mar.  26. 
Mar.   6. 


Mar.  27. 
Mar.  25. 
Mav  30. 

May  7. 


Apr.  8. 
Apr.  8. 


June  13. 


May  31. 

May*13. 
May  3. 


June  20. 
June  21. 


May  30. 
May  28. 
Apr.  16. 
June  7. 

May*  3. 
May   1. 


II 


May  13. 
May  30. 

•  • 

May  3. 
May*  3. 

•  • 
May  3. 

•  • 

May'30. 
May  3. 
Apr.18. 


June  4. 
June  4. 
May   1. 


June  3. 
May  2. 

Mar.*  19. 
Mar.  15. 


May  30. 
May  6. 

• « 
Tunc  10. 
May  28. 
May  15. 
June  19. 

•  • 

June  13. 


May  14. 

•  • 
May  3. 


June  14. 
June   4. 


June  4. 


Royal 
Assent. 


June  14. 
June  14. 

•  • 

June  4. 

•  • 
June  4. 


June 


June  14. 


ft 


STBAM    NAVXOATXOnr. 


THE  BRITISH  QUEEN  STEAM-SHIP. 

Wk  fully  expected  that  we  should  have  been  able  to  have  given  our 
own  report  on  tliis  vessel,  but  as  she  had  not  arrived  in  the  river 
Thames  at  the  time  of  our  going  to  press,  we  are  prevented  doing  so ; 
however,  we  give  a  very  full  account  of  her  which  appeared  in  the 
Paisley  Advertiser,  at  the  commencement  of  last  month.  Her  dimen- 
sions do  not  differ  from  what  we  before  reported  in  our  Journal  last 
year: — 

To  IS  splendid  and  powerful  iressel  was  built,  as  our  readers  are  airare,  bj 
Messrs.  Curlin)^  and  Young,  London,  for  the  British  and  Ameriean  Steao 
Navigation  Company.  She  was  launched  at  Limohouse  at  the  close  of  JUaj, 
18^)8,  and  arrived  at  Port  Glasgow  about  the  7th  of  July  in  that  year,  to  get 
in  her  engines,  made  by  Mr.  Robert  Napier,  engineer,  Glasgow.  I)y  the 
politeness  of  Mr.  Johnstone,  resident  engineer,  we  bad  4in  opportunity  of 
giving  this  ocean  queen  a  general  overhaul  on  Monday  last,  and  we  shall  noir 
subjoin  a  few  particulars  regarding  her.  Her  engineering*  and  other  fittio^;! 
are  in  a  rerv  forward  state.  On  the  day  named  her  heavy  machineiy  was  all 
on  board,  with  the  exception  of  the  msin  shaft,  which  was  expected  dowB 
from  Glasgow  on  Thursday.  We  gave  a  number  of  the  dimensions  of  tbis 
vessel  when  she  was  launched,  but  |it  may  not  be  uninteresting  to  rejieat  a 
few  of  them  along  with  some  other  details. 

Feet.     Inch  es. 

Length  from  figure-head  to  taffrail 275  0 

Length  of  upper  deck 245  0 

Breadth  witom  tfie  paddle-boxe^ 40  6 

jDreaQin  over  am  . .  ■    .  •    . ......  .••'.....   ...  .•■•.....>.•       01  u 

Depth  of  hold 27  0 

Estimated  weight  of  engines,  boiler,  and  water 500      Tous. 

Twenty  days'  consumption  of  coals 60        do. 

She  has  two  splendid  engines  aboard,  of  250  horse  power  each,  the  frame 
work   of  which  is  in  a  massy  Gothic  styl^,  while  the  working  parts,  for 
strength,  beanty,  and  excellence  of  fitting,  are  admirable.     Each  engine  stands 
on  a  single  plate  of  metal,  weighing  35  cwt. ;  four  pieces  of  the  framework 
weigh  each  16  tons ;  the  cylinders  weigh  each  \%  tons  ;  the  diameter  of  the 
bore  is  77 1  inches;  diameter  of  the  axle  in  the  bushes  is  16}  inches,  aud 
the  stroke  of  the  engine  is  7  feet.     She  has  in  all  four  boilers,  any  number  of 
which  can  be  used  at  one  time  without  the  others.    The  diameter  of  the  pad> 
die  wheels  is  31ft.  6in.     The  float  boards,  which  are  9ft.  6in.  long,  are  ar* 
ranged  in  three  distinct  ports,  presenting  a  resistance  of^three  feet  in  Inresdth. 
According  to  her  depth  in  the  water,  the  revolutions  of  her  paddle-wheela 
will  vary  from  fifteen  to  sixteen  in  a  minute.     She  is  supplied  with  HsU'a 
patent  condensers,  and  thus  the  samo  water  with  which  she  fills  her  boilers  m 
the  Clyde  will,  with  a  litde  addition,  serve  until  her  arrival  at  New  Yorlc. 
She  has  iron  tanks  between  the  timborj  in  the  hold  capable  of  holding  ¥00 
tonj  of  water,  all  of  which  is  accessible  to  the  pumps,  and  can  be  thereby 
drawn  out,  and  conveyed  by  pipes  to  the  different  berths.     But  over  anii 
above  this  she  has  a  patent  still  with  her,  and  can  convert  salt  water  into 
fresh  for  her  boilers,  and  for  the  use  of  her  passengers  as  may  be  reqatreU. 
The  main  saloon  is  about  50  feet  long,  and  in  the  narrowest  part  between  tbe 
side  berths  is  nearly  20  feet  in  breadth ;  a  flood  of  Ught  is  thrown  into  it 
from  above,  and  the  floor  is  covered  with  oil  cloth,  above  which  ia  laiJ  rich 
soft  carpeting  of  u  beautiful  description,  while  the  sides  are  ornamented  wiilt 
historical  paiatiugs,  executed  on  n  peculiar  kind  of  canvass,  which  gives  Uifm 
the  appearance  of  needlework  in  worsted.     The  ladies*  saloon  is  also  fitted  ap 
with  great  taste,  beauty  and  splendour,  while  the  second  cabin  is  scarcely 
inferior  in  accommodation,  and  but  little  in  beauty  to  the  first.     The  s;>Ioi>u 
furniture  is  furnished  by  iMr.  Boyd,  and  the  upholstery  work  by  Mrs.  Murray, 
both  of  Glasgow.     Mr.  Kerr,  of  Greenock,  has  the  work  of  the  second  cahiii ; 
and  all  seem  to  be  vviug  witlx  each  other  in  the  production  of  excellent  and 
beautiful  workmanship.     Tlie  berths  are  fitted  up  with  every  attention  to 
convenience.    The  lamps  are  of  a  patent  kind,  which  can  either  be  used  with 
oil  or  with  wax  candles,  and  move  on  an  universal  joint,  which  keeps  th« 
light  erect,  however  much  the  vessel  might  pitch  or  roll.     There  are  ICM  beds 
fitted  up  aft,  and  108  forward,  with  room  for  sixty  or  seventy  more  if  required. 
Tlie  steward's  room  is  fitted  up  with  almost  every  conceivable  convenience,  and 
affords  a  passage  for  conveying  the  dinner  from  the  gallery  to  the  dining  saloon 
without  incommoding  or  being  seen  by  the  crew  or  passengers.    Tlie  delf  ware, 
which  appears  of  a  very  excellent  kiiid,  has  been  made  specially  for  the  vessel, 
and  is  ornamented  wuth  a  steam- ship,  surrounded  by  the  designation  of  tbe  com- 
pany.    The    silver  plate   is    superb.      She    will   carry  thirty-two    hands 
immediately  connected  with  the  superintendence  and  management  of  the 
engines,  and  her  crew  in  whole,  including  oflicers,  seamen,  eugincers,  cooks, 
steward,  &c.,  will  amount  to  U5.     In  respect  to  stores  and  general  fitting  out 
she  is  admirably  found,  and  everything  is  on  the  most  improved  construction. 
Her  windlass,  for  example,  is  of  Tyzick  and  Dobinson's  patent ;  her  btop- 
pers  of  Moflfatt's  patent,  and  so  on  of  many  other  patented  articles.     Her 
chain  cables  are  of  1|  iron,  and  arc  of  the  same  kind  aa  are  used  for  74>goB 
ships.     Her  small  bower,  best  bower,  and  sheet   anchor  weigh   respec- 
tively 32cwt.  2qrs.  181b.,  4:kwt.,  and  47cwt.  Iqr.  2 libs.      No  pains,  no 
time,  no  expense,  have  been  spared  in  obtaining  perfection,  and  taking  hM*  all 
in  all,  we  may  safely  say  she  is  unequalled  by  any  vesaol  atoat.     Am«Nag 
othmr  oonvenienciee  fi»r  paasengera  we  bad  ahnoal  forgott«B  one.    On  the 

deck  there  will  ]i^  a  ne»t  erectiQP^  in  wbick  w\^f  winn,  or  fhpw «r  l)«Ui«  mj 
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THE  NELSON  MONUMENT. 

That  the  choice  of  Mr.  Railton's  design  for  execution  has  occasioned 
much  discontent  can  be  neither  denied  nor  concealed,  after  it  has  been 
so  eeneraliy  expressed  in  different  public  journals ;  nor  has  such  dis- 
satisfaction been  at  all  lessened  by  the  circumstance  that  the  committee 
appeared  willing  to  retract  their  first  judgment,  their  consenting  to  a 
second  competition  |being,  in  fact,  equivalent  to  an  engagement  on 
their  part  to  pay  greater  deference  to  public  opinion.  As  far  as  the 
committee  are  concerned,  we  think  that  they  acted  unguardedly  in  not 
distinctly  stating,  on  the  second  occasion,  that  they  wished  for  a  column 
or  something  of  that  kind.  This,  it  will  perhaps  be  said,  might  easily 
have  been  inferred ;  still  it  would  have  been  oetter  had  it  been  de- 
cidedly expressed,  particularly  as  the  adjudication  of  the  two  other 
premiums  rendered  it  a  matter  of  some  doubt  At  all  events  when 
they  found  themselves  in  precisely  the  same  situation  as  at  first — or 
ratner  in  a  different  and  more  awkward  one,  being  under  the  necessity 
of  retracing  their  steps,  and  repeating  the  very  choice  which  they  ap- 
peared to  have  cancelled ;  they  ought — if  only  on  Mr.  Railton's  ac- 
count, to  have  vindicated  that  choice  by  alleging,  in  the  most  explicit 
manner,  their  reasons  for  it.  If  they  have  not  so,  nor  said  anything  to 
convince  the  public  that  the  design  finally  determined  upon  was  really 
more  eligible  than  any  other,  the  fault  is  theirs,  and  not  Mr.  Railton*s. 

With  respect  to  ourselves,  we  do  not  feel  that  we  are  called  u])on 
here  to  say  any  thins  in  the  way  of  criticism ;  and  shall  therefore 
confine  ourselves  to  description.  As  far  as  precedents  go,  there  are 
certainly  more  of  them  in  lavour  of  an  insolated  column  as  a  monu- 
mental or  triumphal  record.  The  Parisians  are  now  actually  erecting 
a  second  monument  of  the  kind,  the  Colonne  de  JttilUt  on  the  Place  de 
Bastille.  In  our  own  metropolis  we  have  already  tw^d,  but  the  one 
now  proposed  to  be  erected  will  be  of  far  richer  character  in  itself, 
and  will  differ  from  them  materially  in  the  lower  portion  of  the  design; 
for  in  addition  to  the  widely  spreading  basement  or  platform  upon 
which  the  whole  will  be  seated,  the  pedestal  will  be  raised  upon  a 
graduated  scale  that  will  give  it  the  appearance  of  greater  security. 
Each  side  of  the  pedestal  will  be  decorated  with  an  historical  bas-re- 
lief (probably  to  be  executed  in  bronze),  representing  one  of  the  four 
navai  victories  of  St  Vincent,  Copenhagtn,  Nile,  and  Trafalgar.  The 
capital,  which  is  after  that  of  Mars  Ultor  at  Rome,  will  be  further  de- 
corated by  a  figure  of  Victory  on  each  face  of  it  According  to  this 
second  design,  there  will  be  neither  abacus  nor  railing  above  the  capi- 
tal (in  which  respect  as  well  as  others  it  will  differ  from  those  of  the 
Monument  and  York  column),  and  we  therefore  suppose  it  is  intended 
the  upper  mouldings  should  be  hollowed  behind  so  as  to  form  a 
parapet  to  a  gallery  on  its  summit,  as  the  shaft  will  contain  a  staircase 
leading  to  it.  This  second  design  is  loftier  than  the  first  one  by  about 
six  feet ;  and  its  principal  dimensions  are  as  follows : — 

Height.  Diameter. 

Base   10  0 

Pedestal 39  20  6 

Base  of  columu 9  0 

Shaft 90  12 

Capital   14  0 

Cippus  or  pedestal  of  statue 14  0 

Statue    17  0 
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To  this  we  annex  a  comparative  list  of  some  of  the  principal  monu- 
ments of  the  kind,  ancient  and  modem. 

Entire  height. 

Pompey's  Pillar  90 

Trajan's  Pillar 115 

Antonine  Column    123 

Monument  202 

York  Column 137  9 

Napoleon  Ditto  (Paris)    132 

July  Ditto  (Paris)   156  10 

Alexander  Ditto  (St.  Petersburg)  175  6 

Melville  Ditto  (Edinburgh)    152  7 

Nelson  Ditto  (Dublin)    134  3 

Ditto  (Yarmouth) 140 

Among  the  above  there  is  only  one  instance  of  a  Ck)nnthian  or 
foliaged  capital,  namely  Pompey's  Pillar,  the  shaft  of  which  is  a 
monolith  Or  single  stone.  The  shaft  of  the  Alexander  column  is  also  a 
monolith  of  considerably  greater  dimensions,  its  diameter  being  IH 
feet  English,  and  its  height  84.  This  enormous  mass  of  granite  was 
transported  from  Finnland,  where  it  had  been  worked  out  rough  in 
the  quarry. 

For  a  description  of  the  other  designs  as  furnished  by  the  authors 
themselves,  see  page  290. 


THE  NELSON  MEMORIAL. 

Sir — Whether  the  result  itself  be  satisfactory  or  not,  as  far  as  Mr. 
Railton's  design  is  concerned,  I  conceive  that  the  proceedii^  of  the 
(Committee  were  unsatisfactory  in  the  highest  degree ;  if  merely  on 
account  of  the  very  great,  and  I  may  say,  indecent  precipitation  with 
which  they  at  length  settled  the  business,  hurrying  over  in  about  a 
couple  of  hours  a  question  that  circumstances  had  rendered  it  incum- 
bent on  them  to  deliberate  upon  carefully,  and  to  canvass  in  all  its 
bearings.    Instead  of  which,  both  deliberation  and  discussion  were 
completely  set  aside,  and  the  affair  was  determined  by  Ballot  1    By 
Ballot!  it*  is  so  perfectly  MONSTROUS,'  as  to  be  scarcely  credible. 
Not  even  a  single  expression  of  opinion  either  one  way  or  the  other 
appears  to  have  been  produced ;  but  as  if  anxious  to  extricate  them- 
selves as  speedily  as  possible  from  a  very  awkward  situation  in  which 
they  were  not  at  all  likely  to  cut  the  very  best  figure  in  the  eyes  of 
the  public,  the  Committee  had  recourse  to  a  mode  well  calculated  to 
screen  themselves  individually  from  reproach,  and  also  to  prevent 
futile  and  absurd  arguments,  by  stifling  argument  altogether.    It  has 
also  relieved  them  from  the  necessity  of  explaining  to  the  public  as 
what  grounds  they  have  after  all  awarded  the  preference  to  &at  veiy 
design  which,  greatly  to  the  astonishment  andaissatisfactionof  almost 
every  one  else,  had  previously  obtained  the  first  premium ;  for  tbej 
have  so  managed  it  that  the  only  reply  they  or  any  others  can  now 
give  is,  that  such  was  the  result  of  the  ballot    After  what  bad  pre- 
viously taken  place,  such  a  course  argued  excessive  timidity  and  a 
consciousness  of  not  being  able  to  justify  tlieir  selection  to  the  worid: 
if  it  does  not  actually  convict  them  of'^  shuffling  and  duplicity.    But 
as  matters  have  turned  out,  there  certainly  is  some  grouna  for  suspect- 
ing that  the  second  competition  was  little  better  than  a  mere  femt  or 
ruse — a  show  of  liberality  and  compliance  with  populiu  feelii^,  while 
they  were  predeterminea  to  carry  their  point  by  resorting  to  the  «b- 

fular  but  nighly  convenient  mode  ultimately  adopted.     Such  m^ 
ave  been  the  case,  without  supposing  that  every  individual  in  the 
Committee  either  lent  himself  to,  or  was  privy  to  such  scheme.    Pos- 
sibly the  suspicion  may  be  altogether  unjust,  and  totally  groundless 
except  as  far  as  actual  circumstances  give  it  the  colouring  of  stroDg 
probability.     Undoubtedly  such  scheme  would  have  been  a  very  9irange 
one — to  call  it  by  no  harsher  epithet,  but  then  perhaps,  it  is  still  more 
strange  that  matters  should  have  turned  out  as  they  have  done,  and 
that  no  pains  whatever  should  have  been  taken  to  guard  against  such 
very  awkward  constructiou  or  misconstruction  as  Siat  here  put  upon 
the  proceedings.    Why  should  there  be  any  room  whatever  for  any 
such  suspicion?    Why,  after  such  apparent  concession  and  defer- 
ence to  public  opinion  as  to  rescind  the  first  decision,  allow  a  second 
competition  to  take  place,  and  the  whole  to  commence  de  nnvo,  was 
the  very  choice  that  had  before  occasioned  so  much  discontent,  con- 
firmed and  ratified,  without  the  slightest  attempt  being  made  to  show 
that  Mr.  Railton's  column  was — if  not  positively  in  itself,  at  least,  all 
circumstances  taken  into  account,  more  eligible  than  any  other  design. 
Can  it  be  affirmed  that  the  second  exhibition  at  all  tended  to  recon- 
cile the  public  to  the  drawing  which  had  been  before  ^nerally  scouted 
as  bein^  of  the  most  common  place  character,  and  without  the  slightest 
aim  at  mvention  of  any  kind  ?    Hardly !    If  it  was  for  the  very  quality 
just  alluded  to,  for  its  being  neither  more  nor  less  than  a  mere  copft 
without  fanciful  addition  of  any  kind,  that  that  design  was  approved,  it 
might  have  been  so  stated,  as  artists  would,  perhaps,  have  been  goided 
accordingly  in  the  second  competition.    Or  if,  after  the  fini  one»  aid 
the  designs  it  produced,  the  Committee  were  of  opinion  that  sone 
kind  of  column  would  be  preferable  to  any  other  sort  of  monomeott 
such  opinion  might  as  well  have  been  made  known,  and  then  a  sieil 
many  who  came  forward  on  the  second  occasion,  would  either  not  nare 
dune  so  at  all,  or  else  would  have  adopted  the  idea  of  a  column ;  had 
which  been  done,  something  more  satisfactory  and  appropriate  tiuo 
any  of  the  actual  designs  of  that  class  might  have  been  produced. 

I  am  of  opinion,  however,  for  one,  that  there  were  several  desigoi 
for  columns  superior  to  that  by  Mr.  Railton ;  or  admitting  that  tber 
were  not  so  decidedly  superior  as  to  leave  no  room  for  doubt,  ihej 
ceitainly  possessed  such  degree  of  merit  as  to  render  Mr.  Railton'f 
superiority  dotibtful  in  the  extreme.  Such  being  the  case  the  most 
sensible  and  fairest  mode  of  proceeding  would  have  been,  to  have  made 
in  the  first  instance  a  selection  of  about  half  a  dozen  of  the  best  class, 
and  (dismissing  all  the  rest)  to  have  compared  them  together  closelji 
scrutinized  them  and  canvassed  their  respective  merits  at  separate 
meetings,  held  at  intervals  for  that  purpose,  and  at  which  it  wooki 
not  have  been  amiss,  had  the  Committee  taken  in  evidence  the  opiniotf 
of  one  or  two  artists  and  competent  judges,  who,  having  no  personal 
interest  in  the  affair,  nor  any  private  bias  in  favour  of  any  of  the  can- 
didates, would  have  expressed  their  impartial  judgraeint  as  to  the 
respective  merits  of  the  designs.  Had  some  such  course  been  adopted, 
the  pretensions  of  those  designs  would  have  been  duly  canvassed  and 
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kod  something  like  a  verdict  founded  upon  deliberate  rea»on- 
eKamtnation  would  have  been  arrived  at.  Therefore  had  the 
result  been  precisely  the  same  aa  at  present,  at  all  events 
idge  would  have  been  given  to  the  public  that  every  prcoau- 
been  taken  to  secure  the  best  design  of  it*  kind,  and  that  its 
id  not  been  rejected  until  after  the  moat  scrupulous  ezamina- 

d  of  this,  has  there  not  been  a  most  singular  and  suipiciou*- 
precipitancy^ — and  after  all  what  plea  or  excuse  is  tKere  lor 
annot  be  said  that  the  urgency  of  the  case  was  so  great  as 
DO  time  for  the  least  delay :  certainly  not.  A  few  weeLs — a 
.ths  would  have  made  no  difference,  "The  column  will  not  be 
lis  year,  that  is  pretty  certain;  that  it  will  be  set  about  next 
not  quite  so  certain ;  for  1  fancy  it  is  now  exceedingly  proble- 
ivhether  it  be  ever  erected  at  all.  In  all  probability  the  whole 
II  now  bi*  suffered  to  die  awav  quietly,  especially  as  the  funds 
amount  lo  barely  half— if  half  the  sum  required.  The  Com- 
ave  got  out  of  the  scmpe  adroitly,  if  not  h<uidsomely,  nor  will 
very  anxious  to  revive  any  mention  of  their  proceedings. 
It  be  owned  that,  as  matters  have  turned  out,  competition  has 
I  a  sad  shuck  on  the  present  occuiun.  But  are  artists  therefore 
wn  despondingly,  and  say  Uiat  it  is  now  quite  hopeless  to  look 
to  any  more  satisfactory  system  of  competition  ?  No ;  rather 
be  more  strenuous  and  urgent  than  ever  in  demandins;  such 
beforehand  as  shall  guarantee  to  them  a  fair  and  deli^rate 
It.  Let  them  insist  upon  there  being  an  exhibition  of  all  the 
before  any  premiums  are  awarded,  or  any  kind  of  choice 
-let  them  insist  that  the  votes  of  the  committee  and  the  "" 


the  choice  ultimately  made  be  formally  given  to  the  public. 
E  aai  J  that  some  of  these  su^eslions  have  already  been  made ; 
.  we  find  that  tliey  require  to  be  dinned  into  the  ears  of  the 
m  again  and  again.  Let  them  be  forced  upon  them  until  they 
led  out  of  [heir  apathy.  What  are  the  Institute  about  all  this 
If  they  do  not  exert  themaelves  manfully  in  regard  to  so  mo- 
a  point  as  that  of  public  competitions,  what  is  Uiere  they  will 
of  sufficient  importance  to  call  for  their  co-operation  as  a 
It  will  be  answered  that  they  have  already  taken  it  into  con- 
in,  and  published  a  report  upon  the  subject  Let  them  then 
it  again  and  far  more  to  the  purpose,  instead  of  now  letting 
sleep.  But  there  are  difficulties  attending  iti  undoubtedly, 
t  is  (he  very  reason  why  it  calls  for  all  their  energy,  and  for 
^  perseverance,  unlit  ttiey  shall  have  accomplished  the  so 
■eded  reform. 


WILLOUGHBY  DE  ERESBY'S  PATENT  MACHINERY 
FOR  THE  COMPRESSION  OF  PEAT. 

xe  a  constant  residence  in  the  mountainous  districts  of  Scot- 

I  Wales,  where  the  inhabitants  depend  chieSy  upon  peat  for 
if,  Lord  Willoughby  had  given  much  attention  to  the  manner 
irir^it  for  use.  From  observing  the  impossibility  of  rendering 
ible  in  a  wet  season  (together  with  Its  comparatively  smafl 
ven  in  the  most  favourable,)  for  domestic  or  manufacturing 
9,  he  was  Induced  to  enter  upon  a  series  of  experiments  for  its 
aion  by  machinery.  The  first  of  these  took  place  in  the  sum- 
1834,  The  machine  consisted  of  a  powerfid  screw  press, 
s  represented  by  Fig.  I.     The  chamber  which  contained  the 


peat  was  three  feet  In  diameter,  and  14  inches  deep.  The  interior 
was  turned  perfectly  true,  and  had  a  moveable  bottom,  and  piston 
fitted  to  it  with  the  greatest  accuracy.  The  piston  was  moved  by  a 
screw  4.6  inches  in  mameter  j  and  the  screw  was  turned  by  two  levers 
of  lU  feet  radius.  When  put  in  motion  by  four  men,  it  was  capable 
of  producing  an  effective  pressure  equal  to  100  tons.  The  water  con- 
tained in  the  peat  was  allowed  to  escape  through  small  holes  closely 
drilled  in  the  bottom  of  the  machine,  and  also  roimd  the  cylindrical 
part  of  it  formii^  the  peat  chamber.  When  finished,  the  machine 
was  chareed  with  about  seven  cubical  feet  of  wet  peat,  and  the  piston 
descended  upon  it  by  turning  the  lever  In  the  ordinary  way.  This 
forced  the  water  through  the  apertures  in  great  abundance ;  but  long 
befo  re  the  machine  had  attained  its  greatest  power,  the  peat  also  be- 
gan, to  exude;  and  although  the  holes  were  only  Uiree-sixteenths  of 
an  nch  in  diameter,  but  little  of  the  original  quantity  would  have 
remained  in  the  machine,  had  the  pressure  oeen  continued. 

A  second  machine  was  constructed ;  and  on  a  smaller  scale  than  the 
first,  in  order  to  avoid  expence.  It  was  calculated  to  press  but  a  single 
peat  at  a  time.  Fig.  3,  is  a  front  view  of  this  machine,  and  fig.  4,  a 
side  view.  The  power  is  produced  by  racks  and  pinions  in  comhina- 
ion  with  two  side-levers,  as  shown  in  the  drawing.  Instead  of  round 
holes  in  the  peat  chamber,  for  the  escape  of  the  water,  it  was  formed 
of  vertical  bars  of  iron  atxjut  half  an  inch  wide,  and  fixed  to  strong 
cast-iron  plates,  one  on  each  side  of  the  machine,  and  so  close  together, 
that  a  piece  of  thin  paper  could  scarcely  be  inserted  between  them. 
The  peat  however,  when  imder  high  pressure,  issued  through  the 
ban,  as  it  had  done  through  the  small  circular  holes  of  the  screw-press 
in  the  former  experimenL  It  was  therefore  obviously  necessary  to 
employ  some  filtering  substance  to  retain  it,  and  at  the  same  time  per- 
mit the  escape  of  the  water.  To  effect  this  it  was  folded  in  linen 
cloth,  before  being  placed  in  the  peat  chamber.  In  this  manner  its 
escape  was  completely  prevented;  but  the  process  of  compression 
became  both  expensive  and  slow, 

A  third  machine  was  made  upon  the  principle  of  the  second;  but 
the  chamber  for  containing  the  peat  was  somewhat  less,  and  the  ma- 
chine much  more  powerful.  Figs.  6  and  6,  represent  this  machine; 
it  has  the  piston  moved  by  acrank,  in  combination  with  levers,  marked 
A,  A,  in  the  drawings.  B,  in  figs.  4  and  5,  is  a  short  lever  for  remov- 
ing the  compressed  peat  from  the  machines.  In  fig.  4,  the  bottom  Is 
withdrawn,  and  the  peat  taken  out  from  below;  and  in  fig.  6,  the 
bottom  is  made  to  rise,  and  the  peat  is  discha^ed  at  the  top.  This 
machine  worked  infinitely  better  than  the  one  with  racks  ana  pinions. 
The  peat,  however,  continued  to  be  folded  in  cloth. 

The  original  acrew-preas  was  subsequently  tried  on  a  principle  very 
different  from  its  original  construction.  Fig.  2,  is  an  end  view  of  fig. 
1,  after  this  alteration.    The  perforated  bottom  was  raised  to  the  tAp 


of  the  cylinder,  and  there  secured  with  a  strong  cast-iron  frame  fixed 
to  it,  to  support  a  sliding  drawer  about  two  feet  square,  and  4  inches 
deep.  The  peat  was  placed  in  this  drawer,  which  was  made  of  iron 
planed  perfectly  true,  and  the  piston  of  the  press,  which  was  formerly 
round,  was  cut  into  a  square,  and  by  the  aid  of  a  leather  washer  made 
accurately  to  fit  the  sliding  drawer.  The  bottom  of  the  drawer  con- 
sisted of  a  layer  of  ordinary  linen  cloth,  beneath  which  was  a  second 
of  hair-cloth  i  it  contained  fifteen  peats  of  ordinary  siie.  The  ma- 
chine being  ready  for  an  experiment,  the  sliding  drawer,  which  is 
represented  in  fig.  2,  was  moved  into  its  place,  and  there  secured  by 
two  moveable  bolts  in  front;  this  being  done,  four  men  turned  the 
levcn  of  the  screw.  No  portion  of  the  peat  escaped ;  and  the  water 
it  contained  passed  freely  away  through  the  filtering  bottom.  The 
succenofthisexperinent  left  little  to  be  deiiTed,e  —  " 


«ieadii 
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RailB'-is/rom  (Vwin'M  fl/i/.in.-Onp  i.f  llK^mosi  !.Ln|>pnilous«orkMof  m.«lrni 
linips  is  n  |irnjpct»l  railrond  trum  Venin-  ii>  Milan.  connerLinK  ilic  seven 
ricliPSt  anil  moal  populous  cities  uf  Italy  nilli  each  ullivr,  Vetiicp.  Pnilun. 
\'in'iii  ,  Venina,  Meiitua.  Brcscia.  ami  Milan  ;  the  most  giiraniic  jwrtion 
uilllir  tilt  IwhIiji' ijvcr  the  IiBKiioiis,  fonnccling  Vtnirc  nitli  llif  mainland. 
Tlip  length  of  iTie  niilroacl  u  ill  Iv  lliS  [talian  (nboiil  tlw  same  in  l-lnclish), 
miles,  passing  throuKli  a  (iu|wlallun  <if  ihrce  and  fi  half  millions,  ibe  srvpn. 
ritira  havmg  slime  a  punulBlicin  of  half  a  millinn,  Tjz,.  Veiuee,  120.000, 
Padua  44.0W.  Viccnia  SO.nlO.  Viruna  40,000,  Maniua  34.000.  Briscia  42.000, 
anrl  Milan  IBO.OOO  inlinliilants.  lo  ulileh  m.ty  be  addeil  20,000  ruruigoers  In 
Venice  ami  Milan.— >Vri^»  Qnarlcrly  Rrririt: 

BrightoM  Raihcag. — A  half  yeariy  meeting  of  the  proprietors  iras  held  on 
the  Ittth  ult.  at  the  London  Ttvem,  irfaen  a  very  ittiifactoTy  report  of  the 
Directors  and  of  the  Engineer,  Mr.  Rastrick.nai  reail;  the  report  of  the  latter 
contained  a  full  account  of  the  progreis  of  (he  lailway  on  the  whole  length  of 
the  line,  which  is  ilivliled  Into  Iftcoutractx:  vrc  regret  tlial  wc  have  not  s]>ace 
to  give  this  report,  but  must  confine  ourselves  to  the  fuUoiving  cilract. 

TheJoOowhig  it  a  titmmary  iff  Ikr  nrlkirork  rrmored  and  to  bt  remmfd  oa 
Ike  line,  and  uf  tie  nm  a»d  kontt  rmpleyed  m  Ike  Korh ,- 
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adequate  to  the  task  of  making  head  against  it,  the  ^ater  inereaml  so  fear- 
fully, hanng  filled  the  tunnel  and  risen  to  the  height  of  filty.aix  feet  in  the 
shaft,  ai  to  ctiii&e  the  total  stupensioa  of  the  work  tQl  the  July  following. 
This  would  have  caused  may  persons  to  have  aliandoned  the  work  in  despair, 
but  Mctan.  Brewer  and  I,ewi»  determined  lo  folfil  their  contract  if  possible, 
erecieil  a  sceonil  pump,  trorked  by  a  steam-engine  of  fifty-horse  power,  and 
had  llie  ullsliction  nf  vanquishing  their  enemy  and  remoiing  their  worii.  A 
few  months  ifterwards  (in  Nov.  1H3S)  the  works  were  again  stopped  by  aa 
influx  of  water,  which,  however,  was  got  under  in  ten  days,  the  engine  dis- 
charging 32,000  hogiheailt  of  water  a  day. 

The  tunnel  between  Shafts  \o  7  and  8  (1,520  feet  in  length)  is  entirely 
finished  at  the  roof,  and  for  six  feet  below  it,  where  the  base  is  fourteen  feet 
wide ;  but  half-way  between  the  two  shafts  there  still  remain  about  three 
hundred  and  fifty  feet  of  cutting  to  l>e  done,  which  is  expected  to  be  cleared 
■way  same  time  next  month.  In  this  portion  of  the  work  Meaui.  BreWR 
and  LeHii  commenced  their  operationi  at  each  end.  working  towards  tlw 
centre ;  and  wben  the  two  cuttings  closely  approxunated,  much  anxiety 
was  felt  lest  a  straight  line  should  not  have  been  kept,  and  the  onion  of  Ite 
two  portions  of  the  work  should  not  have  been  true ;  bat  on  iROldii 
through  the  last  interrening  portion  of  the  rock  the  accuracy  of  the  *— ■^■-jp 
was  proved,  and  to  the  joy  of  the  workmen,  who  took  a  lively  interest  in  the 
result,  and  to  the  triumph  of  Messrs.  Brewer  and  Lewis's  scientific  wotkii^ 
it  wu  found  that  the  junction  was  perfect  to  a  hair  a*  to  the  level,  the  In 
roob  forming  an  unvarying  line,  wbile  at  the  sides,  the  utmost  deviation  frea 
a  straight  line  was  only  one  inch  and  a  quarter.  This,  in  a  cutting  of  1.5M 
feet  in  length,  begun,  at  opposite  ends,  and  woiled  towards  a  comnioB  cealit 
is,  perhaps,  unexampled  in  the  annals  of  tunnelling. 

The  cutting  on  the  Chippenham  side  has  hitherto  been,  uid  it  haa  dmdy 
cxteoiled  two  thousand  feet,  through  one  solid  bed  of  freestone  or  si^eriot 
oolite,  in  many  places  one  hundred  and  thirty  feet  thick,  and  lying  opos  s 
bed  of  fuller's  earth,  or  clay,  one  himdred  and  twenty  feet  in  thidineu ; 
under  which  blue  mail,  resting  upon  lias  day,  is  found.  So  uaintern^td 
and  compact  is  the  rock  through  which  this  end  of  the  tujuiel  pasMi.  tiat  m 
masomy  is  required  in  any  part  of  it.  the  stone  itself  forming  lidet  and  root 
anil  nothing  being  required  at  the  bottom  but  the  laili  on  whidi  the  (Biiii(e> 
wiU  tm-—Jiriifyedfimm  Ike  WUtihirt  Indepmdtnt. 


.f /•ir/f  ir-itiir  uf  a  frmale  figure  representing  Fiance,  elalbed  in  fioviii; 
drapery,  and  brnring  a  rroim  of  stars,  is  now  in  process  of  tcrminatiim  n 
oiu-  iifthe  alfliris  uf  the  Insljtule.  ll  is  to  bo  placed  in  the  centn  oFlbe 
Place  du  PaL-iis  llourhon.  infruntof  tlu-C'hamhccof  Drputica,  mid  this i^iuit 
«lll  hpnccfuith  bcrtr  ibi'  name  uf  (he  Place  de  France. 


The  Directun  will  perceive  from  the  forcgmns  summary  that  one-third  o 
the  whole  of  llw  earthwork  baa  been  excavated,  and  this  has  been  ilone  in  a 
|ierio<l  of  eight  months  i  from  which  it  miglit  appear  that  mtccn  months 
iiiiire  wuidd  )>e  required  to  remove  the  remainder ;  but  as  at  the  commence- 
nieiitof  the  works  uiHin  every  contract  it  requires  a  considerabte  time  to  stock 
it  with  malerials,  wagons,  horses,  Kc,  the  atnve  |>eriod  is  no  criterion  of  time 
necessary  to  complete  the  ivmaiuiler.  1  IniM.  therefore,  you  src  utisScil 
wilh  the  progress  of  the  works  ;  and  I  have  only  to  add,  that  the  whole  of 
tbc  railway  can  be  opened  lo  the  public  within  eighteen  months. 

GREAT  WESTERS  RAILWAY— THE  BOX  TLNXEI- 
One  of  the  greatest  obstacles  to  the  accom^ishment  of  this  stupendous 
undertaking  was  found  to  exist  in  Box  Hill,  a  large  extent  of  elevated  grouml 
Ijing  directly  between,  and  about  eijui-irLstant  from,  Chippenham  and  Bath. 
"This  bill,  the  highest  part  of  which  is  about  four  hundrcil  feet  above  (he  pro- 
IHiscd  level  of  the  lail-road,  could  not  be  avoided  ;  to  make  tn  open  cutting 
through  it  was  im|>ossible.  and  to  perforate  it  was  thought  by  many  equally 
so.  [nevertheless  Mr.  Brunei,  with  that  boldness  for  which  he  is  so  cclebratd, 
ailoplcil  the  latter  plan,  and  acconlingly  it  was  dctemiined  that  a  tunnel,  one 
mile  and  three  quarteis  in  length,  forty  feet  in  height,  and  thirty  feet  in 
width,  should  l>e  made  through  the  hill.  The  cxtiaordinaiy  attempt  of 
lioring  through  this  immense  mass,  consisting  in  great  part  of  solid  lietls  of 
free-stone,  was  commenced  in  the  summer  of  1836,  and  will,  it  is  hoped,  be 
completed  in  1841.  The  <lif)icul(ies  that  ha\e  stood  in  (he  way  of  the  per- 
formance of  this  great  work,  particularly  that  part  of  it  on  the  east,  or  Chip- 
penham side,  have  lieen  appalling  ;  hut  hitherto  tliey  have  been  sunhonnted 
hy  the  enterprise,  'kill,  and  perseverance  of  Mr.  Brewer,  of  Budloe,  and  Mr. 
l«wis.of  Bath,  the  gentlemen  who  contracted  with  the  directors  for  the  com- 
pletion of  that  portiim  of  tbc  work.  Tlicir  rontiact  extends  from  shaft  No. 
8.  which  is  sunk  al  the  proposed  mouth  of  the  tunnel  on  (he  east  side,  to  a 
point  three  hundred  yards  towanls  Shaft  Xo.  G,  and  altogether  2,418  feet 
from  the  entiance  at  the  CHiipiwnham  end,  this  portion  Meurs.  Brewer  and 
l,ewis  confidently  expect  to  be  able  to  finish  in  January  next. 

Independent  of  the  difficiUlics  arising  from  the  laliorioiu  natuie  of  the  un- 
dertaking, the  constant  flow  of  the  water  in[o  the  works  from  the  numerous 
fissures  in  the  rock  has  been  constantly  most  annoying,  and  in  the  rainy 
season  lo  fomudahle  as  almost  to  destroy  all  hope  of  being  able  to  eontead 
irith  it,    Is  NemtbV)  lM7t  (Iw  itcvn-pooip  tiw  employed  {kIds  quite  in- 
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very  beautiful  sgiecimcns  nf  iron  and  lead  ore.  founil  n  ., 

bren  kinlly  bruu|ihl  tu  (he  Philosophic  Institution  by  Dr.  Vhirbiutbcr  hi 
the  inspection  of  ilie  memben  aud  their  friends.— dnafrnoii. 


—\i  a  xcnpral  meeting  of  the  shareholders  in  the  Zorakojeaelo  rsij. 
d  at  St.  IVterslurgh  at  ilic  end  of  \ajA  month,  it  appeareiFby  tWrr 
le  formation  of  the  road  aiu]  its  sufrrirl 
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had  aniountcfl  to  3.26I.(IST  roubles.  Tbc  original  raleulationa  were  founM 
upon  the  aiitiripatioii  of  3O0,(KW  pusaeiigen  within  tlie  y<-ar.  but,  during  tk 
iirccding  twi'lvf  monllis,  (he  number  of  travellers  between  the  cspibU  anJ 
2nrsk<>icsi.'lu  Ivid  ainuunled  l<i  500,000,  and  the  number  which  paswtl  ako; 
IheHholclJnc  loaml  from  Paulowsk  aaa  707.091.  The  recripii  amcimtnlto 
920.237  rouUi'S.  At  lli.i  pmt  of  the  tint  nine  mon(La  the  receipts  Picrcddi 
thp  cx|ieniliturc  bv  Z\e>,'SJ6  roubles.      Of  this  Inlanrc  BO.OOO  roubles  acre  ap- 

rlicnl  in  paying  tlic  imcri'SI  aixl  reimbursing  the  loan  from  llie  crown ;  ani 
40,000  roubles  to  the  [laymcnt  of  interest  on  shares :  1 5,848  rcublei  wen  di- 
vldfl,  nrcording  lo  [he  statutes,  iimone  the  lUreetors  1 1355  rouUei  were  {uiJ 
to  Ihc  chief  engineer  ;  and  69,572  roubles  were  rarricd  to  the  reaerved  fund. 

Thr  rtperimniM  pmiup  of  Orfml-itrrfli— Another  of  the  apeeimcBi  of 
aapliallc  iiaving— vin.,  titat  laid  down  liy  (he  h^cotch  Aajihnlliim  Cumpsm. 
has  titvcEi  Wat  (allhuuch  repaired  since  it  wna  fin>l  laid)  under  Ibe  cxtiaw' 
dinary  traffic  of  Oxforil-street.  The  specimen  was  50  feet  by  iheaidlh'l 
the  rnml.  containing  '210  aiiuare  yards,  niul  when  laid  down,  with  wlui  m 
consiilcreil  by  the  asphalle  and  lalumcn  compniiies  most  eitranrilin-iry  anil 
unparalleledexpolitiun.Iheaorkotcupicil  lldaya.  Tlieroad  waislriiiFe-l(»i 
'I1iursdnyiu^hl,4ihult..  by  Ibe  pari^  workmen,  iiDder  the  direction  ofMi- 
Kcuice,  tlie  ntrrejor  of  Marylrbone.  of  the  Seotrh  nsphaltum  rontaiuHl  is 
the  nbovr-menti lined  ajuiii-.  and  n.jirly  tlie  Hhile  rep«vwl  wiih  ALerVw 
granite.  Rniulel.  anil  cumplcie: I  during  tiic  follo'.tiiu  day,  tin  r-a'l  beisj 
own  [0  the  iHiblie  tu  the  extent  of  about  twn-lhirds  of  ila  width  early  in  Uk 
ailcmoon  of  l-'rid.iy.  The  only  specimens  of  tlic  exi-erimenlnl  paviM  nw 
remainiiut  in  this  jrrrat  thorouglifare  are  those  laid  down  by  Ihe  Val  * 
Travers  Company,  llie  Baitennc  and  tiaujar  Bitumen  Com|«ny,  a  pesiion  tt 

S unite  pnting  tilled  op  and  cemented  together  by  Clarii^'a  aspballr,  ami 
e  wooden  (docki.     AmoDg  tlwK  spedmeiu  no  matErlal  altcntiQn  k»* 
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The  two  staircuea  are  of  alone,  and  all  the  corridors  have  atone  floors. 
and  enclosefi  nithin  brick  walU,  which  is  a  great  security  agaiist  the 
extension  of  fire  in  an;  pari  of  the  building. 

In  the  interior  the  architect  has  displayed  considerable  ingenuity  in 
providing  for  what  is  so  vrrr  euentiul  to  a  building  possessing  so 
manr  inmates,  that  is,  warmth  and  ventiUtion,  the  means  of  effecting 
^bichwe  ihall  nest  proceed  to  describe. 

The  ventilation  is  pro¥ided  for  in  the  following  manner:^-on  each 
side  of  the  principal  staircase,  on  the  basement  story,  is  a  furnace 
with  an  iron  pipe  or  flue  12  iuchea  diiinifter,  fixed  in  the  centre  of  a 
vertical  brick  chamber,  rising  through  the  several  stories  and  roof, 
where  it  is  terminated  br  a  cowl.  These  veriical  chambers  commu- 
nicate 00  each  story  with  horizontal  chambers,  formed  between  the 
ceiling  and  floor  of  the  corridom,  as  we  sliall  presently  descrilie.  Each 
room  IS  or  can  be  furoisbed  with  a  ventilator  near  the  ceiling,  opsning 
into  the  horizontal  chamber  just  described;  when  the  fire  is  lignted  in 
the  furnaces,  it  heats  the  iron  pipe  or  flue,  and  rarifies  the  circum- 
jacent air  within  the  vertical  chambers,  and  causes  the  air  to  rise  and 
pass  of^  through  the  cowl  at  top,  with  eonsideruble  rapidity.  To 
supply  the  partial  vacuum  which  would  be  created  by  the  escape  of 
the  rarified  air,  the  air  within  the  rooms  flows  through  the  ventilators, 
and  passes  by  the  horizontal  to  the  vertical  chambers,  thereby  keeping 
up  a  constant  circulation. 

The  horizontal  chambere  are  thus  made,  over  the  corridors  on  each 
story,  an  inch  rubbed  slate  slab  set  with  a  close  joint  forms  the  ceiling, 
and  a  4  inch  Portland  stone  landing  forms  the  floor  of  the  corridors 
above,  leaving  a  vacancy  fur  the  chamber  of  18  inches  in  height, 
between  the  slate  ^lab  and  stone  landing. 

The  wanning  of  the  building  is  ellecled  by  the  patent  hot  water 
apparatus  of  Mr.  H.  C.  Price,  of  Bristol,  erected  unler  the  superin- 


tendance  of  Hr.  Manliv,  a  drawing  aod  description  of  which  is  givei 
in  the  fiist  volume  of  the  Journal,  p.  237,  the  apparatos  for  the  present 
building  is  erected  on  the  basement  story,  on  the  north  ride  of  the 

Erincipal  staircase,  the  hot  air  chamber  or  vault  is  immediately  be- 
ind,  the  top  of  which  is  nearly  on  a  level  with  the  erouod  floor,  ai 
shown  in  the  annexed  plan;  a  supply  of  cold  air  flovni  through  t 
trunk,  the  mouth  of  which  is  fumishea  with  gauie  wire  to  Ster  the 
air,  into  the  vault  where  it  passes  upvrards  between  the  vertieal  inm 
chambers  filled  with  hot  water  and  Ijecomes  heated,  the  warm  airtben 
escapes  tlirough  apertures  in  the  top  of  the  vault,  and  is  distributed 
throughout  the  principal  staircase  and  corridors.  Before  we  harf 
done  with  the  apparatus  for  warmth  and  ventilation,  we  must  not  omit 
to  notice,  that  the  corridors  and  water  closets  are  lighted  with  gas, 
and  the  light  enclosed  in  glazed  lanthoms,  furnished  witb  tubes  lead- 
ing from  tlie  top  te  the  extend  part  of  the  building,  thus  pr«veiitiig 
the  possibility  of  any  heat  or  effluvia  escaping  within  the  buildiiw. 

On  the  basement  story,  a  well  has  been  sunk  to  the  depth  oTlSO 
feet,  and  afterwards  tiored  100  feet  more  down  to  the  chalk  stratus, 
for  supplyiug  the  premises  with  pure  spring  water,  which  is  lifted  to 
the  top  of  the  building  by  means  of  a  steam  engine  of  3  bone  power, 
which  is  also  employed  for  raising  coals,  furniture,  &C.,  up  the  well- 
bole  of  the  back  staircase. 

Eveiy  alcove,  or  recess  for  the  bed,  is  furnished  with  hot  and  clAi 
water,  and  pipes  trapped  and  communicating  with  the  drains  for  i 
water-closet,  if  the  tenant  should  wish  to  have  one. 

From  this  brief  description,  it  will  be  seen,  that  the  arcliitect  has  ut 
fo^otten  the  essential  comforts  of  the  numerous  occupants  of  IImm 
extensive  uremises,  and  tliat  no  exertion  has  been  omitted  to  insure 
for  this  vduable  association,  the  support  of  the  subscribers  to  theelob 
houses  in  the  vicinilv. 


GROUND    PLAN. 

REFERENCE. 

a.  open  area:  t,  «-ater  closet:  r.  dining  room  \  d.  gas  burner  and  cases  for  pipes:  t,  vcnlilators ;  /,  corridors:  g.  enlranee  fur  cold  air  to  wann  si 

apparatus)  h,  lead  flat  part  oF  which  is  removed  to  show  the  apparatus  i:  k.  ventilating  ctwmlieri  I,  grand  Btalrcaw,  ihe  arrows  show  the  current  etn 

air  passing  through  the  honiontal  chamber,  and  distributed  into  the  staircase ;  m,  ci^ee  and  readiug  room  ;  ■,  entrance  ball  i  d,  alcoves  or  bed  rena 

p.  house  maids  closet. 


1839.] 


THE  CIVIL  ENGINEER  AND  ARCHITECT'S  JOURNAL. 


321 


THE  DAGUKRROTYPE. 

The  secret  process  of  this  important  discovery  for  producing  Pho- 
togmphic  plates,  was  revealed  to  the  French  public  at  the  setting  of 
the  **  Academie  des  Sciences,"  on  Monday,  19th  ultimo ;  the  attendance 
at  the  meeting  was  very  numerous,  so  much  so,  that  upwards  of  200 
persons  were  unable  to  obtain  admittance.  M.  Arago  commenced  his 
observations  by  referring  to  the  process  of  M.  Niepce,  the  first  dis- 
coverer of  the  art,  and  the  subsequent  improvements  made  by  M. 
Daeuerre.  He  then  proceeded  to  explain  the  great  discovery,  of 
which  the  following  is  an  extract  from  a  report  in  the  Journal  <k% 

M.  Arajgo  stated  that,  according  to  M.  Daguerre's  process,  copper 
plated  with  silver  is  washed  with  a  solution  of  nitnc  acid,  for  the 
purpose  of  deansinff  its  surface,  and  especially  to  remove  the  minute 
traces  of  copper,  which  the  layer  of  silver  muy  contain.  This  wash- 
ing must  be  done  with  the  greatest  care,  attention,  and  minuteness. 
M«  Daguerre  has  observed,  that  better  results  are  obtained  from  copper 
plated  with  silver,  than  from  pure  silver ;  whence  it  mav  be  surmised, 
Arago  observes,  that  voltaic  action  b  connected  with  this  pheno- 
menon. 

After  this  first,  preparation,  the  metallic  plate  is  exposed,  in  a  well- 
closed  box,  to  the  action  of  the  vapour  uf  iodine,  with  certain  precau- 
tions. A  small  quantity  of  iodine  is  placed  at  the  bottom  of  tne  box, 
with  a  thin  gauze  between  it  and  the  plate,  as  it  were,  to  sift  the 
vapour,  and  to  diffuse  it  equally.  It  is  also  necessary  to  surround  the 
plate  with  a  small  metallic  frame,  to  prevent  the  vapour  of  iodine  from 
condensing  in  larger  quantities  round  the  margin  than  in  the  centre; 
the  whole  success  of  the  operation  depending  on  the  perfect  uniformity 
of  the  layer  of  ioduret  of  silver  thus  formed.  The  exact  time  to  with- 
draw the  sheet  of  plated  copper  from  the  vapour,  is  indicated  by  the 
plate  assuming  a  yellow  colour.  M.  Dumas,  who  has  endeavoured  to 
ascertain  the  thickness  of  this  deposit,  states  that  it  cannot  be  more 
than  the  millionth  part  of  a  milltmetn.  The  plate  thus  prepared,  is 
placed  in  the  dark  chamber  of  the  camera  obscura,  and  preserved  with 
great  care  from  the  faintest  action  of  light.  It  is,  in  fact,  so  sensitive, 
that  exposure  for  a  tenth  of  a  second  is  more  than  sufficient  to  make 
an  impression  on  it. 

At  the  bottom  of  the  dark  chamber,  which  M.  Daguerre  has  reduced 
to  small  dimensions,  is  a  p!ate  of  ground  glass,  which  advances  or  re- 
cedes until  the  image  of  the  obiect  to  be  represented  is  perfectly  clear 
and  distinct.  When  this  is  gained,  the  prepared  plate  is  substituted 
for  the  ground  glass,  and  receives  the  impression  of  the  object.  The 
effect  is  produced  in  a  very  short  time.  When  the  metallic  plate  is 
withdrawn,  the  impression  is  hardly  to  be  seen,  the  action  of  a  second 
vapour  being  necessary  to  bring  it  out  distinctly:  the  vapour  of  mer- 
cury is  empu^yed  for  this  pur|>ose.  It  is  remarkable,  that  the  metallic 
plate,  to  be  properly  acted  upon  by  the  mercurial  vapour,  must  be 
placed  at  a  certain  angle.  To  this  end,  it  is  enclosed  in  a  third  box, 
at  the  bottom  of  which  is  placed  a  small  dish  filled  with  mercury.  If 
the  picture  is  to  be  viewed  in  a  vertical  position,  as  is  usually  the  case 
with  engravings,  it  must  receive  the  vapour  of  mercury  at  an  angle  of 
about  45°.  If,  on  the  contrary,  it  is  to  be  viewed  at  that  angle,  the 
plate  must  be  arranged  in  the  box  in  a  horizontal  position.  The  vola- 
tilization of  the  mercury  must  be  assisted  by  a  temperature  of  60°  of 
Reaumur  =  167^  F. 

After  these  thre»».  operations,  for  the  completion  of  the  process,  the 
plate  roust  be  plunged  into  a  solution  of  hvpo-sulphite  of  soda.  This 
solution  acts  most  strongly  on  the  parts  wnich  have  been  uninfluenced 
by  light ;  the  reverse  of  the  mercurial  vapour,  which  attacks  exclu- 
sively that  portion  which  has  been  acted  on  by  the  rays  of  lieht. 
From  this  it  might  perhaps  be  imajgined,  that  the  lights  are  formed  by 
the  amalgamation  of  the  silver  with  mercury,  and  the  shadows  by  the 
sulphuret  of  silver  formed  by  the  hypo-sulphite.  M.  Araeo,  however, 
formally  declared  the  positive  inability  of  the  combined  wisdom  of 

Shysical,  chemical,  and  opticiil  science,  to  offer  any  theory  of  these 
elicate  and  complicated  operations,  which  might  be  even  tolerably 
rational  and  satisfactory. 

The  picture  now  produced  is  washed  in  distilled  water,  to  give  it 
that  stiibility  which  is  necessary  to  its  bearing  exposure  to  light  with- 
out undergoing  any  further  change. 

After  his  statement  of  the  details  of  M.  Daguerre's  discovery,  M. 
Arago  proceeded  to  speculate  upon  the  improvements  of  which  this 
foeautinil  application  of  optics  was  capable.  He  adverted  to  M. 
Daguerre*s  hopes  of  discovering  some  further  method  of  fixing  not 
merely  the  images  of  things,  but  also  of  their  coIoutb  :  a  hope  £tsed 
upon  the  fact,  that,  in  the  experiments  which  have  been  made  with 
the  solar  spectrum,  blue  colour  has  been  seen  to  result  from  blue  rays, 
orange  colour  from  orange,  and  so  on  with  the  othen.  Sir  John  Her- 
•cbu  is  iore  tl^t  the  red  ray  alone  is  without  action.    The  question 


arose,  too,  whether  it  will  be  possible  to  take  portraits  by  this  method  ? 
M.  Arago  was  disposed  to  answer  in  the  affirmative.  A  serious  diffi- 
culty, however,  presented  itself :— entire  absence  of  motion  on  the 
part  of  the  object  is  essential  to  the  success  of  the  operation,  and  this 
IS  impossible  to  be  obtained  from  any  face  exposed  to  the  influence  of 
so  intense  a  light  M.  Daguerre,  however,  believes  that  the  interposi- 
tion of  a  blue  glass  would  in  no  way  interfere  with  the  action  or  the 
light  on  the  prepared  plate,  while  it  would  protect  the  sitter  suffi* 
ciently  from  the  action  of  the  light  The  head  could  be  easily  fixed 
by  means  of  supporting  apparatus.  Another  more  important  desider- 
atum is,  the  means  of  rendering  the  picture  unalterable  by  friction. 
The  substance  of  the  pictures  executed  by  the  Daguerrotype  is,  in 
fact,  so  little  solid — is  so  slightly  deposited  on  the  surface  of  the  me- 
tallic plate,  that  the  least  friction  destroys  it,  like  a  drawing  in  chalk : 
at  present,  it  is  necessary  to  cover  it  with  glass. 

From  his  numerous  experiments  on  the  action  of  light  on  different 
substances,  M.  Daguerre  nas  drawn  the  conclusion  that  the  sun  is  not 
equally  powerfully  at  all  times  of  the  day,  even  at  those  instants  when 
his  height  is  the  same  above  the  horizon.  Thus,  more  satisfactory 
results  are  obtained  at  ten  in  the^moming  than  at  two  in  the  afternoon. 
From  this,  too,  it  is  evident,  that  the  Daguerrotype  is  an  instrument 
of  exquisite  sensibility  for  measurii^  the  ditferent  insensities  of  light, 
a  subject  which  has  hitherto  been  one  of  the  most  difficult  problems 
in  Natural  Philosophy.  It  is  easy  enough  to  measure  the  difference 
in  intensity  between  two  lights  viewed  simultaneously,  but  when  it  is 
desired  to  compare  daylight  with  a  light  produced  in  the  night — ^that 
of  the  sun  with  that  of  the  moon,  for  example — the  results  obtained 
have  had  no  precision.  The  preparation  of  M.  Daguerre  is  influenced 
even  by  the  light  of  the  moon,  to  which  all  the  preparations  hitherto 
tried  were  insensible,  even  when  the  rays  were  concentrated  by  a 
powerful  lens. 

In  physics,  M.  Arago  indicated  some  of  the  more  immediate  appli- 
cations of  the  Daguerrotype,  independently  of  those  which  he  nad 
already  mentioned  in  Photometry.  He  instanced  some  of  the  most 
complex  phenomena  exhibited  by  the  solar  spectrum.  We  know,  for 
example,  that  the  different  coloured  rays  are  separated  hj  black  tran- 
versal  lines,  indicating  the  absence  of  these  rays  at  certain  parts ;  and 
the  question  arises  whether  there  are  also  similar  interruptions  in  the 
continuity  of  the  chemical  rays?  M.  Arago  proposes  as  a  simple 
solution  of  this  question,  to  expose  one  of  M.  Daguerre's  prepared 
plates  to  the  action  of  a  spectrum ;  an  experiment  which  would  prove 
whether  Uie  action  of  these  rays  is  continuous  or  interrupted  by  olank 
spaces. 

The  description  of  the  process  appeared  to  excite  great  interest  in 
the  auditory,  amongst  whom  we  observed  many  distinguished  persons 
connected  With  science  and  the  fine  arts.  Unfortunately  the  locality 
was  not  adjudge<l  suitable  for  the  performance  of  M.  Daguerre's  ex- 
periments, but  we  midcrstand  that  arrangements  will  be  made  for  a 
public  exhibition  of  them.  Three  highly  curious  drawings  obtained 
in  this  manner  were  exhibited;  one  of  the  Pont  Marie;  another  of 
the  M.  Daguerre's  atelier ;  and  a  third  of  a  room  containing  some  rich 
carpeting,  all  the  minutest  threads  of  which  were  represented  with 
the  most  mathematical  accuracy,  and  with  wonderful  ricnness  of  effect 


MORE  GOVERNMENT  JOBBING. 

The  tocsin  of  a'arm  has  been  sounded  by  an  influential  Whig  mar- 
quis for  another  Government  enquiry  into  the  causes  of  accidents  on 
rai.ways;  and  doubtless  an  attempt  will  be  made  to  issue  a  commis- 
sion similar  to  that  on  "  Steam  Vessel  Accidents,"  which  we  noticed 
very  fully  in  our  last  number.  No  doubt  the  Commission  will  be  issued 
with  the  sinister  understanding  that  a  similar  report  is  to  be  recom- 
mended, for  the  appointment  of  Government  //isptc/or«,  to  superintend 
the  working  and  coi  struction  of  railways,  and  that  no  locomotive  en- 
gine shall  be  allowed  to  run  without  a  license  from  these  Obsiructon, 

It  behoves  all  manufacturers  to  unite  and  act  firmly  in  resisting  these 
encroachments  on  British  enterprise,  for  if  Government  once  can  obtain 
an  act  for  such  a  purpose,  it  will  be  carried  to  other  branches  of  our 
Manufactures  and  commerce. 

The  Railway  Companies  have  already  united  themselves  in^  an 
Association,  and  thereby  resisted  very  serious  encroachments  attempted 
to  be  made  on  their  rights ;  a  similar  association  we  again  acivise 
ought  at  once  to  be  formed  by  the  Steam  Boat  proprietors  and  builders, 
for  if  they  leave  it  till  next  Session  of  Parliament,  tliey  may  depend 
upon  it,  that  attempte  will  be  made  to  levy  such  arbitrary  laws  and 
restrictioiw  on  their  proceedings  and  profits,  that  they  will  not  be  able, 
without  considerable  difficulty,  to  get  them  again  repealed  or  altered. 
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DESCRIPTION  OF  VICTORIA  BOILERS. 

Pig.  1,  EUTatioQ  of  Boiler.  Fig.  a,  Sectionil  Plan. 


Fig.  3,  A  Longitudinal  SecUon. 


aU: 


E 


S«aleofFeet 
SO  2S  SO  U  10  G  0 


1830.] 


THE  CIVIL  ENGINEER  AND  ARCHITECT'S  JOURNAL. 


Fig.  4,  TraiuverM  SertioD. 


Rg.  5,  TmDSTene  Sectiui 


DESCRIPTION  OF  THE  NEW  BOILERS  OF  THE  VICTORIA 

HULL  STEAM  SHIP. 

Hamibctored  by  the  Butterley  Company  from  the  PImm  of 

JossPH  Glinn,  F.R.S.,  M.lKBT.C-E.,  Sec  Sec 

The  CMI  Engineer  and  ^rciiUcI'*  Journal  prpsented  to  it*  readen 
»  complete  description,  illnitraled  by  eneravings  of  the  former  boilers 
of  tliis  renel,  which,  it  will  be  remembered,  exploded  twice.  The 
loM  of  life  occuioned  by  these  accidents  gave  rise  to  a  lei^hened 
inqaiiT,  during  which  seTeral  engineers  of  reputation  furnished  moat 
Intemting  profeniottal  evidence,  that  was  fully  reported  in  the  Journal ; 
more  eipecialty  that  of  Mr.  Ewart,  from  whose  drawii™  those  engniv- 
ingi  were  taken.  After  this  inquiry  had  been  condu^d,  the  Victoria 
WM  removed  from  London  to  Hull,  and  the  boilers  were  taken  out  aid 
coodemned.  AppUcation  was  then  made  to  the  Butterley  Company, 
who  had  been  mentiooed  during  these  proceedings  aa  havi:^  for  many 
years  manufactured  marine  Pnginet  and  boilers,  both  for  the  navy  and 
for  private  service,  without  an  instance  of  the  slightest  accident  on 
board  am  of  the  vessels  propelled  by  their  machinery.  The  owners 
of  the  Victoria  were  therefore  induced  to  order  the  new  boilers  to 
be  made  at  their  establishment  near  Derl^,  and  Mr.  Glyim,  whose 
works  have  been  noticed  in  the  former  volume  of  this  Journal,  was 
requested  to  examine  the  vessel,  and  to  determine  what  was  best  to 
be  done  under  all  the  circumstances. 

The  enginea  were  not  at  all  injured,  neither  were  the  cabina  i  and  it  «>, 
was  desirable  to  avoid  movii^  the  engines,  which,  from  their  peculiar 
coivtniction,  are  connected  with  the  deck  and  sides,  as  well  as  the 
floor,  of  the  vessel,  and  also  aa  fur  as  possible  to  save  the  cabins,  and 
to  preserve  the  trim  of  the  ship,  by  keeping  the  centre  of  gravity  in 
its^ roper  position. 

The  former  boilers  were  long  and  cylindrical,  they  projected  aft 
underneath  a  raise  of  bed-cabins;  these  dangerous  sleep iiig-berths 
were  without  hesitation  condemned  and  taken  down,  and  the  main 
inait,  which  passed  through  those  cabins,  was  shifted  nearer  the  stem 
of  the  ship.  The  "  fire-hole,"  which  might  well  be  called  so,  was  only 
four  feet  in  length  from  the  front  of  the  boilers  to  the  et^nes ;  although 
the  grate*  to  be  stoked  were  nine  feet  lon^  and  the  chimney  was 
placed  In  the  middle  of  this  contracted  space.  Such  it  may  be  re- 
membered was  the  situation  of  the  boilers  in  the  tint  instance ;  the 
reader  is  referred  to  the  former  engravings  (Vol.  L  p.  285,)  for  other 
particulars.  The  engravings  now  given  show  Mr.  ulynn's  arraqre- 
ment  of  the  new  boilers,  in  which  there  is  considerable  noveltj'.  "nie 
Teasel  is  very  narrow  for  her  tonnage,  beii^  a  lor^  sharp-built  ship, 
*o  that  there  is  not  room  to  put  fires  of  convenient  lei^h,  even  in  the 
whole  width  of  the  hold.  In  order  to  make  the  grates  of  moderate 
length,  and  yet  of  sufficient  area  to  raise  steam  for  these  powerful  en- 
gines, two  heights  of  furmces  have  been  constructed,  with  two  ranges 
of  flues,  ao  that  it  may  be  said  that  there  are  two  sets  of  boilers,  Uie 
oae  above  the  other ;  the  lower  set  of  boilers  having  do  top,  and  the 
upper  set  havii^  no  bottom. 

The  lower  set  of  boilers  is  seven  feet  longer  than  the  upper  set, 
gMng  tbit  space  for  tbe  stokers  to  manage  their  fire*  i  there  is  the 


same  distince  between  the  lower  boilers  and  the  engines;  the  men 
who  work  the  fires  of  the  lower  set  stand  in  the  hold  of  the  vesseL 
The  platform  on  which  the  higher  tier  of  stokers  stand  is  made  hollow, 
like  a  veoiKm  dish,  but  the  spuce  below  the  men's  feet  is  coMtiintly 
supplied  with  cold  water  from  the  sea,  and  they  are  protected  by  a 
rail  or  balustrade  from  falling  from  the  platform  when  the  ship  rolls 
or  pitches.  There  are  three  safety-valves,  each  ten  inches  in  dia- 
meter, loaded  to  fiTe  pounds  on  the  square  inch,  by  a  weight  equal  to 
the  whole  pressure  resting  upon  each  vake,  so  that  there  are  nu 
levers  which  can  be  tampered  with,  and  all  three  safetv-valvea  are 
inaccessib'e  to  the  men  j  but  by  a  very  simple  apparatus  the  whole  of 
the  steam,  tbe  boilers  contain,  may  be  immediately  discharged  into  the 
air.  The  pressure  of  steam  is  indicated  hf  a  mercurial  g.iuge,  on 
which  it  act*  like  a  barometer,  placed  in  front  of  the  boilers,  and  gra- 
duated iti  inches  of  mereuiT,  so  that  any  person  may  know  the  force 
of  the  steam  at  a  sii^e  guince.  Each  boiler  has  three  gauge  cocks, 
sbowiDff  the  height  ot  water  above  the  flues,  so  contrivetTas  not  to  be 
affected  by  ebullition  in  the  boilers;  the  lowest  gauge  cock  shows 
nine  inches  of  water  nn  the  flues,  the  highest  eighteen  inches,  the 
water  level  in  regular  work  being  midway  between  them.  There  are 
also  slass  tubes  to  show  the  hei^t  of  water  in  each  boiler,  and  there 
are  three  reversed  valve*  to  prevent  the  possibility  of  collapse  by 
atmospheric  pressure. 

The  water  for  feeding  the  boilers  is   supplied   to  them  through 

sluices  of  brass  placed  in  front,  and  raised  or  lowered  by  a  screw,  with 

index  to  each  showiiv  whether  the  slide  be  open  or  shut. 

The  cylinders  of  the  victoria's  engines  are  &H  inches  in  diameter, 

having  a  stroke  of  6  feet  4  inches ;  her  wbcels  are  26  feet  in  diameter, 

makii^  from  IG  to  IB  revolutions  per  minuie. 

The  steam  pipes  are  fitted  with  stop  valves,  so  that  any  one  of  the 
boilers  may  be  disused,  and  the  engines  worked  for  a  time  in  case  of 
need  l^  tbe  other  two.  E^ch  boiler  bas  a  damper  moved  by  a  wheel 
and  pinion,  to  regulate  or  slop  the  draft  through  the  firM,  andto 
check  them  when  the  engines  are  stopped.  There  are  channds  or 
watercourses  13  inches  square  below  the  flues,  for  the  purpose  of 
cleaning  out  the  boilers,  and  also  for  Mining  a  current  of  water  from 
the  after  part  to  supply  the  rapid  evaporation  from  the  furnace*  in 

Figure  1  shows  a  front  view  or  elevation  of  the  boilen  and  steam 
receivers,  which  are  immediately  below  the  deck,  with  a  section  of 
tbe  ship  and  tlie  coal  boxes  at  tbe  sides. 

Figure  2  is  a  sectional  plan,  tbe  middle  compartment  showing  the 
upper  central  boiler,  the  side  compartments  showii^  the  lower  wing 

Figure  3.  A  loi^tudinal  section  through  the  furnaces,  flues,  chim- 
ney, and  steam  receivers,  showing  a  portion  of  the  deck,  the  kelson 
and  the  sleeper*  on  which  tbe  boiiers  resL  The  bucks  or  bridge*  of 
tbe  furnaces  are  built  of  Gre-bricki,  with  a  plate  of  iron  in  the  middle 


prevent  air  from  passing  throngh  the  joints  of  the  brickwork. 

aiso  show*  a  section  of  the  platform  on  wnich  ''"  ' '""''  ~' 

the  space  for  cold  water  below  their  feet. 

Figure  4  i«  a  cross  section  thnn 
showing  the  poaitioi^  form,  and  a 
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spaces,  it  will  be  observed^  are  narrow  flat  chambers  six  inches  wide, 
and  their  sides  are  held  together  in  every  direction  by  numerous 
pillar-bolts  and  screws ;  so  tlmt  the  boiler  plates,  it  may  be  said,  are 
stitched  together  like  a  mattrass. 

Fieure  d  shows  cross  sections  at  the  three  points  marked  AB,  CD, 
and  EF  on  the  plan,  with  the  grates  in  some  of  the  furnaces. 

The  arrangement  and  the  details  of  these  boilers  will  be  interesting 
to  professional  and  practical  engineers,  who  will  find  Captain  Bell 
willing  to  afford  them  all  the  information  he  can  give,  and  to  permit 
them  to  inspect  the  boilers  and  enjgines,  which  are  now  fittea  with 
machinery  designed  by  Mr.  Glynn  for  starting,  stopping,  and  reversing 
their  motion,  so  that  one  man  can  now  manage  each  engine,  and  obey 
the  orders  of  the  captain  or  pilot  with  all  the  promptitude  and  cer- 
tainty that  can  be  wished  ;  whereas  it  required  to  do  this  with  much 
labour,  confusion,  and  delay,  often  causing  mischief  to  the  shipping  in 
a  crowded  river. 

There  are  various  other  alterations  of  less  importance,  all  contribu- 
ting in  some  degree  to  the  economy  of  labour  and  fuel,  and  the  general 
security  of  the  machinery. 

The  Victoria  took  her  station  in  the  beginning  of  July,  and  is 
now  running  between  London  and  Hull. 


THE  CHURCHES  OF  LONDON. 

The  Churches  of  London,  by  George  Gtod^mn,  Architect^  F.R.S.. 
and  F.S.A.,  a%%i%ted  by  John  Britton,  Esq.,  F.S.A.  London,  C.  TtU, 
1839. 

The  churches  of  London  afford  a  subject,  upon  which  hitherto  no 
perfect  work  has  appeared,  although  as  an  important  feature  of  the 
giant  metropolis  they  are  deserving  of  the  hienest  attention.  Who 
can  stand  on  one  of  the  citv  bridges  and  look  behind  him,  and  not 
think  of  the  many  tales  which  the  clustering  spires  call  to  his  me- 
mory ?  The  crowd  of  masts  below  the  bridge  do  not  bear  the  flags  of 
more  nations  than  the  mute  towers  of  the  city  record  traditions  of 
former  ages.  The  dome  of  St.  Paul's  reigning  in  majesty  over  the 
subject  turrets,  calls  back  to  our  imaginations  tne  Roman  temple,  the 
ltalian*s  missionary,  the  aspiring  tower  of  the  structure  of  the  middle 
ages,  the  conquest  of  nations,  the  destruction  of  cities,  the  fleeting 
joys  and  sorrows  of  many  days.  The  Celt,  Roman,  Saxon,  Catholic 
aiid  Protestant  have  worshipped  there,  revolutions  of  mind,  of  man, 
and  of  matter  stand  before  us  in  all  the  dread  terror  of  human  muta- 
bility and  weakness.  This  is  a  scene  unequalled  in  Europe,  the 
breadth  of  the  river,  the  circling  amphitheatre,  the  forest  of  masts, 
the  hum  of  steam  boats,  mock  the  Tiber  and  the  Seine,  richer  in  archi- 
tectural pomp  or  palatial  grandeur. 

It  is  a  sickly  unnatural  sentimentality  which  can  induce  us  to  view 
emotions  of  enthusiasm  similar  scenes  abroad,  and  remain  dull  to  all 
their  influence  here ;  it  is  the  true  nutureof  ignorance  to  neglect  what 
is  around  us,  and  to  be  struck  with  wonder  by  the  productions  of  dis- 
tant climes.  It  is  this  which  causes  us  to  be  dead  to  beauty  and  to 
foster  vice,  to  treat  genius  with  neglect,  and  to  shower  our  honours  on 
impudence,  presumption  and  conceit,  which  purchases  Vasari,  and 
leaves  England  without  a  single  work,  in  fine  wiiich  elevates  the  glory 
uf  other  countries  and  obscures  cur  own.  The  architect  reserves  his 
admiration  for  Greece  and  Rome,  and  feels  astounded  that  the  public 
do  the  same ;  justly  punished  as  he  is,  that  his  own  works  should  be 
neglected  from  the  spurious  feeling  which  he  himself  has  fostered  and 
pfoduced.  If,  however,  he  wish  the  public  taste  to  be  pure,  if  he  wish 
native  art  to  be  protected,  and  England  to  hold  a  high  rank  both 
abroad  and  at  home,  he  must  show  his  fellow  countrymen  by  his  own 
example,  that  they  have  works  worthy  of  attention,  and  edifices  of 
which  any  nation  might  be  proud.  He  must  uphold  the  reputation  of 
London,  as  foreigners  do  that  of  Paris  or  of  Rome,  and  make  every 
one  feel  interested  in  encouraging,  and  protecting  that  of  which  all 
participate  in  the  glory.  In  the  same  manner  as  no  one  will  allow  an 
injury  to  a  public  museum  in  which  he  considers  himself  as  huving  a 
property,  so  all  will  be  ready  to  promote  that  in  which  they  are  con- 
sidered* as  having  an  interest  at  stake.  At  Paris  it  is  the  public  voice 
which  has  completed  the  Madeleine  and  the  Pantheon,  which  has 
raised  the  Arc  ae  I'Etuile  from  its  ruins,  and  placed  a  monument  at 
the  Place  de  la  Bastille.  It  was  this  which  saved  the  Column  from 
destruction,  and  replaced  the  statue  of  its  founder,  which  has  given 
Paris  all  its  beauty,  and  daily  urges  such  improvement.  It  would 
avail  a  minister  less  to  strike  off*  a  tax  from  his  budget,  than  to  pro- 
duce some  new  monument  which  might  be  an  incentive  to  natiomd 
pride,  and  gratify  the  popular  demand  for  art  In  England  on  the 
contrary,  if  St.  Paul's  were  destroyed  to-morrow,  it  is  doubtful  if  the 
public  would  demand  its  restoration ;  it  is  certain  that  St.  Saviour's 
Jlus  been  mutilated,  that  competition  for  public  edifices  is  a  nullity, 


that  the  Parliament  House  and  the  Exchange  have  scarce  yet  a  site 
on  which  to  be  built,  that  the  British  Museum  is  incompleted»  and 
Trafalgar  Sauare  defaced.  Here  it  is  that  churches  are  deformed 
with  spikes,  neroic  statues  adorned  with  pigtails,  columns  raised  with- 
out an  ornament,  or  to  bear  an  incongruous  one,  national  galleries  built 
which  are  neither  national  nor  a  gallery,  domes  made  which  cannot  be 
seen,  and  the  monstrosities  which  elsewhere  disfigure  five  hundred 
years  here  crowded  into  ten. 

The  way  to  remedy  this  is  to  cultivate  the  public  taste,  to  give 
them  an  interest  in  the  creation  and  maintenance  of  great  works,  to 
give  architecture  that  strong  hold  on  the  public  mind,  which  it  can 
derive  from  history  alone.     A  rough  hewn  stone  is  one  of  the  best 
known  monuments  of  London,  it  lives  in  the  pages  of  the  historian  and 
in  the  traditions  of  the  people,  and  is  invested  with  a  protection  which 
ensures  it  from  destruction  and  confers  on  it  respect.     Who  passes 
London  stone,  and  does  not  seem  to  hear  Shakspeare  whispering  in 
his  ear,  ^  Now  is  Mortimer,  lord  of  this  city  ?"     To  t^e  only  the 
city  and  briefly  enumerate  the  leading  incidents  which  attach  to  its 
churches  would  take  up  more  space  than  even  respect  for  such  a  sulh 
ject  would  allow  us  to  afford,  out  we  cannot  refrain  from  reminding 
our  readers  of  something  of  the  interest  which  must  be  excited  by  the 
study  of  this  subject.    There  is  St.  Paul's  on  the  ruins  of  a  Roman 
temple,  in  the  great  nave  of  which  once  was  the  resort  of  all  the  fashion 
of  the  city;  there  was  the  trader's  mart  and  the  fop's  promenade,  the 
tall  steeple  of  which  was  used  as  a  warehouse,  and  where  an  uven 
was  buiit  in  a  buttress ;  which  is  the  noblest  monument  of  our  archi- 
tecture, and  one  of  the  greatest  stains  on  our  national  character, 
where  the  nation  erects  a  pantheon  to  heroes — to  give  the  church  a 
two-penny  show.    To  what  does  the  fame  of  heroes  fall  when  it  is 
only  commemorated  to  maintain  a  public  imposition  and  a  veiger's 
fee.    St.  Bartholomew's,  Smithfield,  again,  with  its  Saxon  or  NorrnHD 
arches,  looks  down  on  the  jousting  fielaof  lords,  and  the  ofTerine  pl^ce 
of  ma  hrrs,  unregarded  in  its  obscurity  as  one  of  the  few  moiudering 
relics  of  our  ancient  styles.    Its  neighbour,  St.  Sepulchre's,  has  also  its 
tale  of  interest.    St.  Peter's,  in  the  Tower,  hides  the  murdered  corse 
of  manv  a  royal  and  noble  victim.  Queen  Aniie  Bolevn  and  Catherine 
Howard,  Thomas  More  and  Thomas  Cromwt^ll.    l!he  Temple,  with 
its  round  church,  the  monuments  of  the  crusaders,  and  the  tomb  of 
Heraclius.    All  Hallow's,  Barking,  which  has  tales  of  the  dreams  of 
kings  and  the  worship  of  angels,  which  had  a  special  commission  uf 
defacement  issued  against  it,  ai»d  which  recoros  the  names  of  the 
Earl  of  Surrey  and   Archbishop  Laud.    St  Andrew's,   Undershuft, 
where  apprentices  led  their  may-day  brawl,  and  poor  John  Star  canie 
with  his  licence  to  beg ;  where  is  the  earliest  instance  of  pews  and 
book-cages,  some  of  the  latest  relics  of  the  age,  which  the  innovatiuD 
has  supplanted.    St.  Bartholomew's,  by  the  Exchange,  (soon  to  give 
up  its  ancient  tower,)  heard  the  words  of  Miles  Coverdale,  the  great 
translator  of  the  bible.     Allhallow's,  Bread-street,  in  the  parish  wlieie 
Milton  was  born.    St.  Olave's,  Hart-street,  near  the  palace  of  Whit- 
tington.     St  Dunstan*s,  in  the  East,  with  its  buttress  spire,  and  St 
Michael's,  another  gothic  work  of  Wren's.    St  Mary's,  Alderman- 
bury,  held  the  cursed   bones  of  Jeffereys.    St  Alban's,  where  the 
preacher  told  the  progress  of  his  sermon  by  the  shifting  hour-glas*. 
St  M\chaers,  Wood-street,  the  tomb  of  the  Scotch  King,  James  IV. 
St  Giles',  Cripplegate,  near  the  birth-place  of  De  Foe,  with  its  walk 
covered  with  tombs  and  names,  Milton  and  his  father,  Fox,  the  Mar- 
tyrologist,  Speed,  and  many  more.     St.  Benet*s,  Paul's  Wharf,  where 
inigo  Jones  reposed  after  all  his  glory.    St.  Catherine's,  Cree  Church, 
the  tomb  of  Holbein,  and  the  scene  of  Laud's  consecration  service, 
where  he  prepared  the  scaffold  for  himself  and  his  prince,  and  de- 
solation for  his  coimtry.     Christ  Churcli,  Newgate-street  holds  tbe 
ashes  of  four  queens.    St.   Helen's,  Bishop^gate,  a  vestige  of  tbe 
middle  ages,  wtiere  the  nun's  grating  is  yet  to  be  seen,  and  where 
Gresham  and  many  other  noble  citizens  repose.    St  Andrew's,  Hul- 
born,  where  Sacheveral  preached  the  kingdom  into  a  flame,  and  where 
poor  Chatterton  lies  undi:>tinguished  uom  the    general  mass.    St 
Mary's  Le  Bow,  with  its  beautiful  spire,  and  with  the  wariike  tales  of 
its  old  one,  where  the  Norman  crypt  stands  upon  a  dried  up  fen.   St 
Olave's,  Jewry,  the  tomb  of  the  distinguished  Bovdell,  the  urumoter 
of  the  arts.    St.  Swithin's,  sheltering  in  its  walls  the  Lunaon-stuiie- 
The  old  church  of  Ethelburga.     The  pleasing  spire  of  St  Bride's* 
and  the  tomb  of  Samuel  Ricoarrlson.     St.  Mary's,  Aldermaiy,  with  its 
gothic  tower,  and  the  tomb  of  the  famous  surgeon  Pott    St  Stephen'^ 
Walbrook,  one  of  Wren's  greatest  glories. 

These  are  but  trifling  among  the  points  of  interest  which  may  be 
elicited,  and  they  will  merit  extensive  illustration.  We  are  hspPJt 
therefore,  to  recognize  the  service  which  has  been  rendered  to  t^ 
cause  by  the  publication  of  Mr.  Godwin's  work  in  a  popular  iost^^ 
we  trust  that  he  will  be  able  to  carry  out  his  design  of  extendiijg^ 
nthe  oi,her  sections  of  the  metropolis.    We  hare  too  often  pn^ 
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eommonly  taken  u  the  itiutdBrd.  I  do  nut  think  it  entitleil  to  this 
Bre^minence  :  for  it  miiy  be  m^ule  to  emit  very  dilTereiit  nuiuititica  of 
UgU,  according  to  differences  in  the  nature  and  supply  of  the  oil,  as 
wdl  U  variatiouB  in  the  form  and  position  of  the  cbimney.  Besides, 
■uch  lamps  are  too  rare  in  this  coimtrf  to  be  selected  as  standards  of 
inumimtion. 

After  comfiaring  lights  of  inanv  kinds,  1  find  evory  reaiion  to  con- 
clude, that  a  large  wax  ciuidle  of  three  to  the  pound,  either  long  or 
nhort,  that  is,  either  12  or  15  inches  in  length,  u-s  manufactnred  by  one 
of  the  great  wax-chandlers  of  London,  and  furnished  with  a  wick  con- 
Ismii^  87  or  38  threads  of  the  best  Turkey  cotton,  is  callable  of  fur- 
DlAling  a  most  uniform,  or  nearly  Invariable  standard  of  illumination. 
It  affords  one-tenth  of  the  light  emitted  by  one  of  the  Argand  iainpit 
of  the  Trinity  House,  and  one-eleventh  of  the  light  uf  niy  tnecliaiiical 
lamp,  irhen  each  lamp  is  made  (o  bum  with  its  maximum  flame,  short 
of  amoklng. 

The  great  obstacle  to  the  combustion  of  lamps,  lies  in  the  viscidity, 
and  coMequent  sluggish  supply,  of  oil,  to  the  wicks ;  an  obstacle  nearly 

luperoble  with  lamps  of  the  common  construction  during  the 


month*.  The  relative  viscidity,  or  relative  fluency  of  different  liquids 
at  the  same  temperature,  and  of  the  sane  liquid  at  different  lenij)era- 
turea,  has  not,  I  believe,  been  hitherto  made  the  subject  of  accurate 
researches.  I  was,  therefore,  induced  to  make  the  following  experi- 
■nenta  with  this  view. 

Into  a  hemispherical  cup  of  platinum,  resting  on  the  ring  of  a  che- 
mical stand,  I  introduced  20U0  wuter-gmin  mriisurits  of  the  liquid 
wboH  viscidity  was  tu  be  measured,  and  mn  it  off*  through  u  glass 
nphon,  1  of  an  inch  in  the  bore,  having  the  outer  leg  'ii  inches,  aud 
we  Inner  leg  3  inches  long.  The  time  of  efflux  became  the  inea  ~  ~  ~ 
of  the  viscidity  -,  and  of  two  liquids,  if  the  s|iecitic  gravity,  and 


■equent  pressure  upon  the  sypDon,  were  the  same,  that 
indicate  exactly  the  relative  viecidity  uf  the  two  liquid) 
af  turpentine  and  spenu  oil  have  each  very  nearly  the  same  den»ty 


would 

oil 


the  former  being,  as  sold  in  the  shops,  ^  U.87(S|  and  the  latter  from 
tUI76  to  0.880,  when  pure  and  genuine.  Now  I  found  that  '20UU  gram- 
mmaurei  of  oil  of  turpentine  ran  off  through  the  smidl  syphon  in  *J5 
■eeond^  while  that  quonlitT  of  sperm  oil  took  2700  aecoiuls,  being  in 
tha  ntio  of  1  to  3S1 ;  so  tliat  the  fluency  of  oil  uf  turpentine  is  26^ 
''mes  greater  than  that  of  sperm  oil.  Pyroxilic  spirit,  cowmiHily  called 
tphtoa,  and  alcohol,  each  of  specific  gravity  0.825,  were  foimd  to  run 
ffreipectively  in  60  and  120  seconds ;  showing  that  the  former  was 
nO  per  cent,  more  fluent  than  the  latter.  Sperm  oil,  when  heated  to 
865*'  Pahr.,  runs  off  in  3O0  seconds,  or  one-ninth  of  the  time  it  took 
when  at  the  temperature  of  64^.  Southern  whale  oil,  having  a  some- 
what peater  density  than  the  sperm  oil,  would  therefore  flow  off  faster, 
were  it  not  somewhat  more  viscid.  Its  specific  gravity  is  0.92fi,  and  it 
takes  just  the  same  time  to  flow  ufl*  as  sperm  oil,  either  in  iLt  cold 
■tate  or  heated  to  2^5". 

2O0O  grain-measures  of  water  at  G0°  run  olf  through  the  said  syplion 
in  7S  aacoKl*,  but  when  heated  to  laU""  they  run  offin  61. 


In  lh«  ailjcuning  fipire,  A,  A.  B,  D,  in  a  sir  lion 
nf  llip  cylinder,  ahK-h  cunsliliitfs  the  ci:item  i 
the  tiil  Ijcing  rimtsinnl  Ijetween  llie  Inner  and 
oHift  f yllmlprs.  and  receivin)(  ln-ui  fnim  ilu'  flamr 
(>1  ibc  Jamil,  wbii'li  |inu»l  Uli  lIiniUHh  llii>  Inner 
cylinder.  R,  B>  ai:d  is  rvvGrbvraleil  niun;  ur  less 
ufpunsi  ilH  sides  by  ilie  luii  uf  llir  inni  uhimuey 


I,  l»  iig  nnlclied  aiui  bcut  li 


trperatiHl  Irum  the  pipe  nf  snuuly.  I':,  fur  ibi; 
...STTT. I  _.  „i..._,-.S.^.  ..■■,,1.  .Vii    'II..  .1.™..  i- 


M\-n 


uiK  the 


oftlierack-aurk  mrclianinn  F.  Tlic  ninreiuiic 
tylinilrie  space.  A.  A,  &  U,  U,  conluius  a  niiii  im- 
perial, ana  sboulii  l»  mHtlu  iriiliri-ly  I'lLll  before 
^Kfal'ng  the  lamp;  so  as  tu  leave  liii  iilr  In  'be 
Fiitem.  vhidi  by  Its  cxpnnsiun  ullh  ilie  brat, 
would  inevitably  cause  an  incfUuw  of  the  oil. 


Concentrated  sulphuric  acid,  though  possessing  the  great  density  of 
1.^40,  yet  flows  on  verv  slowly  at  G4  ,  on  account  of  iU  viscidity; 
whence  its  n:ime  of  oil  of  vitriol.  20U0  grain-measures  of  it  took  660 
seconds  to  discharge. 

Mr.  Samuel  Parker,  long  advantageously  known  to  the  public  for  his 
sinuinbral,  and  pneuniatic  fountain  lamps,  as  well  as  other  inventions 
subnervient  to  domestic  comfort^  having  recently  obtained  a  patent  for 
a  itew  lamp,  in  which  the  oil  is  heated^  by  a  very  simple  contrivance, 
in  the  cistern,  to  anj-  desired  degree,  before  arriving  at  the  wick,  I 
instituted  an  extensive  series  of  experiments  to  determine  its  value  in 
the  production  of  light,  and  consumption  uf  oil,  compared  to  tlie  valua 
of  otlier  lamps,  iis  well  as  caudles  in  these  respects. 

The  following  arrangement  was  adopted  in  these  exneriments  for 
determining  the  relative  illumination  of  the  different  liglits.  I&vinK 
trimmed,  with  every  precaulion,  my  French  mechanical  lamp,  ana, 
charged  it  with  pure  sperm  oil,  I  placed  it  upon  an  oblong  table,  at  a. 
distance  of  10  feet  from  a  wall  on  which  a  sheet  of  white  paper  wai 
stuck.  One  uf  Mr.  Parker's  hot-oil  lamjis,  charged  with  a  quantity 
of  the  same  oil,  was  placed  upon  the  same  table  t  and  each  being  made 
to  bum  with  its  maximum  brilliancy,  short  of  smoking,  the  relative 
illumination  of  the  two  lamps  was  determined  by  the  well-known 
method  uf  the  comparison  of  shadows ;  a  wire  a  few  inches  long,  nal 
of  the  thickness  of  a  crow-ijuill,  being  found  suitable  for  enabling  tha 
eve  tu  estimate  very  nicely  the  shade  of  the  intercepted  light.  It  wu 
observed  in  numerous  trials,  both  by  my  own  eyes  and  those  of  others, 
that  when  one  of  the  lamps  was  shifted  half  un  incli,  nearer  to  or 
further  frum  the  paper  screen,  it  caused  a  perceptible  dllTerence  in 
the  tint  of  the  shallow — Professor  Wheatslone  kindly  enabled  me  to 
verify  tlie  precision  of  the  above  method  of  shadows,  by  employing,  in 
some  of  the  experiments,  a  photometer  of  his  uwn  invention,  in  which 
the  relative  brightness  of  the  two  lights  was  determined  by  the  reU- 
tive  brightness  uf  the  opposite  sides  of  u  rcvolvii^  silvered  ball, 
illuminated  by  tliem. 

1.  The  mechanical  lamp  was  furnished  with  a  glass  chimney  l.S 
inches  iu  diameter  at  the  base,  and  1.2  at  top;  the  wide  bottom  part 
was  1.8  inches  long,  and  the  narrow  upper  part  8  inches.  When 
placed  at  a  distance  of  10  feet  from  the  wall  its  light  there  may  be 
estimated  as  the  square  of  this  number,  or  100.  In  the  first  series  of 
experiments,  when  burning  with  its  maximum  flame,  with  occasional 
flicKerings  of  smoke,  it  emitted  a  light  equal  to  that  of  1 1  wax  candles. 


and  c 


med  912  grains  of  oil 


Eurc,  bavit^  a  specific  gravity 
1  a  subsequent       ' 


I  per  hour.    The  sperm  oil  n 
of  0.874  compared  t     — '  - 


uf  experiments,  when  its  light  was  less  flicker- 
ing, and  equal  onlv  to  that  of  10  wax  candles,  it  consumed  only  SIK 
^ains,  ur  U.11G4  o'f  a  lib.  per  hour.  If  we  multiply  this  number  into 
Uie  price  uf  the  oil  (8e.  per  gallon)  per  lib.  1  Id.,  the  product  1.2804^. 
will  repreaent  the  relative  cost  of  this  illumination,  estimated  at  100. 

2.  The  hot-oil  Ijiup  bums  with  a  much  sli:ailier  flame  than  the  me- 
chanical, which  must  be  ascribed  in  no  small  degree  to  the  rounded 
slope  of  the  bell-muuthed  glass  chimney,  whereby  the  air  is  brought 
prugressively  closer  and  closer  into  contact  with  the  outer  surfoce  of 
the  flume,  without  being  fiiriously  dashe<l  against  it,  as  it  is  by  the 
rectangular  shoulder  of  the  common  contracted  chimney.  When 
charged  with  sperm  oil,  and  made  to  bum  with  its  maximum  flamea 
this  Tamp  required  to  be  placed  one  foot  further  from  the  screen  than 
the  mechanical  lamp,  in  order  that  its  sliailow  should  have  the  same 
depth  of  tint.  Hence,  its  relative  illumination  was,  in  that  case,  as 
the  square  of  II  to  the  square  of  10  ;  or  as  121  to  100.  Yet  its  con- 
sumption of  oil  was  only  696  grains,  or  somewhat  leas  tiianO.I  of  a  libw 
per  liour.     H:ul  its  light  been  reduced  to  100,  it  would  have  consnmed 


3.  The  hot-oil  lamp  being  charged  with  the  southern  whale  oil,  of 
specific  gravity  0.926,  at  2$.  Hd.  per  gallon,  or  3i[rf.  per  lib.,  when 
Uiming  with  its  maximum  flame-,  required  to  be  placed  9  feet  and  1 
inch  frum  the  screen  tu  drop  the  same  tint  of  shallow  upon  it  ns  the 
flames  uf  the  other  two  lamps  did  at  lO  and  1 1  feet  with  the  sperm 
oil.  The  square  of  9  feet  1  inch=82  is  the  relative  illumination  of 
the  hot-oil  lamp' with  the  southem  wliale  oil.  It  consumed  780  grains, 
ur  0,111  uf  a  jHJund  per  hour;  but  had  it  given  100  uf  light  it  would 
luve  cunsumed  911  grains,  or  0.130  of  a  pound,  which  number  being 
multiplied  by  its  price  Sid.,  the  product  0.4875if.  will  represent  tha 
relative  cost  of  100  of  this  light. 

4.  A  hot-oil  lamp  charged  witli  olive-oil  of  specific  gravity  0.914| 
at  5*.  6d.  per  gallon,  or  7td.  per  lib.,  when  burning  with  its  maximunt 
flame,  required  to  be  pieced  at  9  feet  6  inches  to  obtitn  the  standard 
tint  of  shadow  upon  the  screen.  It  consumed  760  grains  \}n  haui.. 
Tlie  aqaarc  of  Oj  feet  is  901,  wVvwii.  \»  ^:Qa,  iAa&i.-»t  \t!iisoi\'c\  A-aan 
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sumed  840  grains,  or  0.12  of  a  pound  per  hour — ^which  number  multi- 
plied by  the  price  i>er  pound,  gives  the  product  0.9d,  as  the  relative 
cost  of  100  of  this  light. 

5.  A  hot-oil  lamp  charged  inrith  Price  and  Co.'s  cocoa-nut  oil  (oleine), 
of  specific  gravity  0.925,  at  4«.  Od,  per  gallon,  or  5{^.  per  lib.,  had  to 
he  placed  9  feet  from  the  screen,  and  consumed  103  gprains  per  hour. 
Had  its  light  been  100  instead  of  81  (90f  the  consumption  would  have 
been  127/  grains,  or  0.182  of  a  pound  per  hour;  which  number  multi- 
plied by  its  price  per  pound,  the  product  1.031^.  will  represent  the 
cost  of  100  of  this  illumination. 

6.  In  comparing  the  common  French  annular  lamp  in  general  use, 
with  the  mechanical  lamp,  it  was  found  to  give  about  one-half  the 
liglit,  and  to  consume  two-thirds  of  the  oil  of  tiie  mechanical  lamp. 

7.  Wax  camlles  from  some  of  the  most  eminent  wax-chandlers  of 
of  the  metropolis  were  next  subjected  to  experiment;  and  it  is  very 
remarkable  tliat,  whether  they  were  tlu-ees,  fours,  or  sixes  in  the 
pound,  each  afforded  very  nearly  the  same  quantity  of  light,  for  each 
reciuired  to  be  placed  at  a  distance  of  3  feet  from  the  screen  to  afford 
a  snadow  of  the  same  tint  as  that  drop])ed  from  the  mechanical  lamp, 
estimated  at  100.  The  consumption  of  a  genuine  wax  candle,  in  still 
air,  is,  upon  an  average  of  many  experiments,  125  grains  per  hour,  but 
as  it  affords  only  1-llth  of  the  light  of  the  mechanical  lamp,  11  times 
125^1375  grains,  or  0.10(>4  of  a  pound  is  the  quantity  that  would 
need  to  be  consumed  to  produce  a  light  equal  to  that  of  the  said  lamp. 
If  we  multiply  that  number  by  the  price  of  the  candles  per  lib.=30rf. 
the  products 5.8t>2^.  is  the  cost  of  100  of  illumination  by  wax.  A 
wax  cmdle,  three  in  the  pound  (short),  is  1  inch  in  diameter,  12  inches 
in  length,  and  contains  2/  or  28  threads,  each  about  l-90th  of  an  inch 
in  diameter.  But  the  qualify  of  the  wick  depends  upon  the  capillarity 
of  the  cotton  fibrils,  which  is  said  to  be  greatest  in  the  Turkey  cotton, 
and  hence  the  wicks  for  the  best  wax  candles  are  always  made  with 
cotton  yam  imported  from  the  Levant.  A  tvax  candle,  three  in  the 
pound  (lone),  is  I  of  an  inch  in  diameter,  15  inches  long,  and  has  2G 
threads  in  its  wick.  A  wax  candle,  six  to  the  pound,  is  9  inches  long, 
4-5ths  of  an  inch  in  diameter,  and  has  22  threads  in  its  wick.  The 
light  of  this  candle  may  be  reckoned  to  be  at  most,  about  1-llth  less 
than  that  of  the  tlurees  in  the  pound.  A  well-made  short  three  bums 
with  surprising  regularity  in  still  air,  being  at  the  rate  of  an  inch  in  an 
hour  ana  a  half,  so  that  the  whole  candle  will  last  18  hours.  A  long 
three  will  last  as  long,  and  a  six  about  91  hours.  Specific  gravity  of 
wax=0.960. 

8.  Spermaceti  candle,  three  in  the  pound,  is  9-lOths  of  an  inch  in 
diameter,  15  inches  long,  and  has  a  plaited  wick,  instead  of  the  parallel 
threads  of  a  wax  candle.  The  same  candles,  four  in  the  pound,  are 
8-lOth  of  an  inch  in  diameter,  and  13i  inches  long.  Each  gives  very 
nearly  the  same  quantity  of  light  as  the  corresponding  wax  candles : 
viz.,  1-llth  of  the  light  of  the  above-mentioned  mechanical  lamp, 
and  consumes  142  graias  per  hour.  Multiplying  this  niunber  by 
11,  the  product,  1502  grains  =:  0.223  of  a  pound,  would  be  the  con- 
sumption of  spermaceti  requisite  to  give  100  of  illumination.  Multi- 
plying the  last  number  by  24^.,  the  price  of  the  candles  per  poimd,  the 
product  5.352^.  is  the  relative  cost  of  100  of  this  illumination. 

9.  Stearic  Acid  candles,  commonly  called  German  wax,  consume 
168.5  grains,  or  0.024  of  a  pound,  per  hour,  when  emitting  the  same 
light  as  the  standard  wax  candle.  Multiplying  the  latter  number  by 
1 1,  and  by  16rf.  (the  price  of  the  candles  per  lib.),  the  product  4.224e/. 
will  represent  the  relative  cost  of  100  of  this  illumination. 

10.  Tallow  candles ;  moulds,  short  threes,  1  inch  in  diameter,  and 
12i  in  length;  ditto,  long  threes,  9-lOths  of  an  inch  in  diiuneter,  and 
15  in  lengtli ;  ditto,  long  fours,  8-lOtlis  of  an  inch  in  diameter,  and  131 
in  length.  Each  of  these  candles  bums  with  a  most  uncertain  light, 
which  varies  from  l-12th  to  l-16th  of  the  light  of  the  mechanical 
lamp— the  average  may  be  taken  at  l-14th.  The  threes  consume 
each  144  grains,  or  0.2  of  a  pound,  per  hour ;  which  number,  multi- 
plied by  14,  and  by  9rf.  (the  price  per  pound,)  gives  the  product  2.52^. 
for  the  relative  cost  of  100  of  this  illumination. 

11.  Pa/mcr**  spreading  wick  candles.  Distance  from  the  screen  3 
feet  4  inches,  witn  a  shadow  equal  to  the  standard.  Consumption  of 
tallow  i)er  hour  232.5  grains,  or  0.0332  of  a  pound.  The  square  of  3 
feet  4  inches  =  1 1.9  is  the  relative  illumination  of  this  candle — 
11.9  :  0.3332  : :  100  :  0.28;  and  0.28  X  10</.  =  2.8  the  relative  cost 
of  this  illumination. 

12.  Cocoa-nut  stearine  candles  consumed  each  168  grains  per  hour, 
and  emitted  a  light  equal  to  l-16th  of  the  standard  flaune.  Multiply- 
ing 168  by  16,  the  product  3088  grains,  or  0.441  of  a  lib.,  is  the  quan- 
tity which  would  be  consumed  per  hour  to  afford  a  li|;ht  equal  to  100. 
And  0.441  multiplied  by  \0d.,  the  price  per  lib.,  gives  the  product 
4.41(7.  as  the  cost  of  100  of  this  illumination  per  hour. 

13.  A  Gas  Argand  London  Lamp,  of  12  lK)les  in  a  circle  of  {  of  an 
locA  la  diameter,  with  a  fjame  8  ioches  long^  afforded  a  light  =  78i 


compared  to  the  mechanical  lamp ;  and  estimating  the  light  of  the 
said  mechanical  lamp  as  before,  at  100,  that  of  the  iMt-oil  lamp  is  120^ 
and  that  of  the  above  gas  fkime  78.57,  or  in  round  numbers  80,  and  Ik 
common  French  lamp  in  general  use  50. 

Collecting  the  preceding  results,  we  shall  have  the  following  tabular 
view  of  the  cost  per  hour  of  an  illumination  equal  to  that  of  the  me- 
chanical lamp,  reckoned  100,  or  that  of  11  wax  candles,  three  to  the 
poimd. 

TABLE  OF  COST  PER  HOUR  OF  ONE  HUNDRED   OF  ILLUMINATION. 

Pence. 

1.  Parker's  Hot-Oil  Lamp,  with  southern  whale  oil    ....   0.4875 

2.  Mechanical  or  Carcel  Lamp,  with  sperm  oil   1.2804  * 

.3.  Parker's  llot^il  Lamp,  with  sperm  oil    0.902 

4.  Ditto  ditto  common  olive  oil   0.900 

5.  Dit|o               ditto                cocoa-nut  oleine  or  oil  ..    1.031 
G.  French  I^amp  in  general  use,  with  sperm  oil 1.7072 

7.  Wax  CancUes 5.892 

8.  Spermaceti  Candles  5.352 

9.  German  Wax  (Stearic  Acid)  ditto    4.224 

10.  Palmer's  Spreading  Wick  Candles    2.800 

11.  Tallow  (Mould)  Candles  2.520 

12.  Cocoa-nut  Stearine,  of  Price  &  Co 4.41 

Since  the  kot-oil  lamp  affords  %ufjici€nt  light  for  readingf  writing, 
sewing,  ^c,  with  one-fifth  oj  its  maxtmumfiame,  it  will  bum  at  thai  rate 
for  10  hours  at  the  cost  of  about  One  Penny,  and  is,  hence,  well  entitled  to 
its  inventoi's  designation,  "  The  Economic.* 

Sir  D.  Brewster,  in  his  examination  lately  before  the  Committee  of 
the  House  of  Commoim  on  lighting  the  House,  stated,  that  the  French 
light-house  lamp  of  Fresnel  emitted  a  light  equal  to  that  of  40  Arraid 
flames :  whereas,  according  to  other  accounts,  it  gave  much  less  hght. 
With  the  view  of  settling  this  point,  before  being  examined  by  the 
said  Committee,  I  repaired  to  the  Trinity-house,  and  tried  one  of  the 
two  original  Fresnel  lamps,  which  had  been  deposited  there  by  that 
eminent  French  engineer  himself.  This  lamp  consists  of  four  con- 
centric circular  wicks,  placed  in  one  horizontal  plane ;  the  innermost 
wick  being  i  of  an  inch  in  diameter,  and  the  outermost  31  inches. 
Being  carefully  trimmed,  supplied  with  the  best  sperm  oil,  muinovirted 
with  its  great  glass  chimney,  burning  with  its  maximum  flame,  and 
placed  at  a  distance  of  13  feet  3  inches  from  the  screen^  it  let  fall  a 
shadow  of  the  same  tint  as  that  let  fall  by  the  flame  of  my  mechanical 
lamp,  placed  at  a  distance  of  4  feet  6  inches  from  the  acreeiL  The 
squares  of  these  two  numbers  are  very  nearly  as  8|  to  1  (175.5685  to 
20.25) ;  showing  that  the  Fresnel  lamp  gives  less  than  9  times  the 
light  of  my  mecnanical  lamp,  and  about  9.ti  times  the  light  of  one  of 
the  Trinity-house  Argand  lamps.  The  Fresnel  lamp  is  exceedingly 
troublesome  to  manaee,  from  the  great  intensity  of  its  heat,  and  ue 
frequent  fractures  of  its  chimneys — ^two  havii^  been  broken  in  the 
course  of  my  experiments  at  the  Trinity-house. 

Mr.  Goldsworthy  Gumcy,  the  ingenious  inventor  of  the  new  light- 
house lamp,  in  which  a  stream  of  oxygen  gas  is  sent  up  throogn  i 
small  tube  within  the  burning  circular  wick  of  a  small  Argand  lamp, 
having  politely  sent  two  of  his  lamps  to  my  house,  along  with  a  bag  iA 
oxygen  gas,  I  made  the  following  experiments,  to  ascertain  their 
illuminating  powers,  compared  to  those  of  the  mechanical  lamp  and 
wax  candles. 

His  larger  lamp  has  a  wick  i  of  an  inch  in  diameter,  but  emits  an 
oxygen  flame  of  only  |  of  an  inch.    The  flame  is  so  much  whiter  tbta 
that  of  the  best  lamp  or  candle,  that  it  becomes  difficult  to  determine, 
with  ultimate  precision,  the  comparative  depths  of  the  shadows  \ti 
fall  by  them.    The  mean  of  several  trials  showed  that  tibe  above  Bwk- 
light  (as  Mr.  Gumey  calls  it,  from  the  name  of  his  residence  in  Con- 
wall,)  has  an  illuminating  power  of  from  28  to  80  wax  candles.    His 
smaller  lamp  has  a  flame  i  of  an  inch  in  diameter,  and  a  wick  i  of  n 
inch.    Its  light  is  equal  to  that  of  from  18  to  20  wax  candles.    He 
propose  to  mount  60  such  lights,  distributed  into  8  compartments,  in 
the  ceiling,  for  lighting  the  House  of  (Commons,  the  lifpt  being  le- 
flected  downwards  by  concave  mirrors. 

The  Committee  of  the  House  of  Commons,  on  lighting  it,  haviv 
asked  me  what  was  the  relative  vitiation  of  air  by  the  breathiiy  <x 
men,  and  the  burning  of  candles,  I  gave  the  following  answers- 
Wax  contains  81.75  paits  of  carbon  in  100,  which  generate  fay  ond- 
bustion  300  parts  of  carbonic  acid  gas.  Now,  since  125  grains  of  wii 
constitute  the  average  consumption  of  a  candle  per  hour,  these  wilt 
generate  375  grains  of  carbonic  acid ;  equivalent  in  volume  to  800 
cubic  inches  of  gas.  According  to  the  most  exact  experiment  o> 
respiration,  a  man  of  ordinary  size  discharges  from  his  lungs  VSA 
cubic  inches  of  carbonic  acid  gas  per  hour,  which  is  very  nearly  tbe 
double  of  the  quantity  produced  from  the  wax  candle.  Henee  tke 
combustion  of  two  such  candles  vitiates  the  air  much  the  same  as  the 
breathing  of  one  man.    A  tallow  candle^  3  or  4  in  tibe 
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lion  through  its  whole  depth,  though  the  ^ocity  near  the  bottom  is 
but  very  small.  W 

We  find  the  area  of  the  cross  section  equal  to 

(A+K)  B 
and  if  v  represents  the  average  velocity  of  the  current  in  the  pool,  we 
have 

Q 

Now,  let  us  represent  the  height  which  corresponds  to  this  velocity 
by  the  letter  H,  tnen  we  have,  according  to  formula  I, 

H  «  0.0155  V* 
and  by  substituting  for  v  its  value,  we  get 


H  »  0.0155 


r 


For  finding  the  true  height  of  the  surface  of  the  pool  above  the  top 
of  the  dam,  or  the  height  A  B  »  il,  we  have  therefore  to  deduct  the 
value  of  H  from  the  value  of  A',  and  we  arrive  at  the  formula 

And  if  we  put  the  co-efficient  a  =  7.5  and  B  =  /,  we  have 

V        .=  {»^)«^,»{,^,}- 

This  formula  contains  in  the  substractive  member  the  value  of  h  it- 
self. As  this  term  of  the  equation,  however,  is  comparativelv  small, 
it  will  be  sufficiently  correct  in  practice,  to  find  the  value  of  k  by  ap- 
proximation, without  making  the  formula  more  intricate  by  further 
reduction. 

Example  I. 

Suppose  a  dam  of  500  feet  long  and  11  feet  high,  has  been  con- 
structed across  a  river  of  the  same  width,  the  averaee  depth  of  which 
in  time  of  a  high  freshet  is  ten  feet,  and  its  discharge  at  the  same 
time  25,000  cubic  feet,  per  second,  iiow  much  will  the  water  rise 
aliove  the  top  of  the  dam,  if  all  circumstances  are  favourable  to  the 
discharge,  and  the  co-efficient  OC  is  put  =  7.5  ? 

The  above  formula  for  A,  is  here 

.  ^3x25000)  I      nm^nr_?5000       \ 

Now,  let  us  assume  k  =  4.5 

i     25000    '^  * 
thenta*  =  V100-0.0165{^f^3^^} 

or,  k  =  4.641  —  0.161 

therefore,  A  =  4.48  feet. 

This  result  is  near  enough  to  the  assumed  value,  and  therefore  suffi- 
•iently  correct 

3. 

When  the  top  of  the  dam  is  lower  than  the  surface  of  the  lower 
pooif  and  the  water  in  the  upper  pool  arrives  at  the  head  of  the  fall 
with  a  certain  velocity. 


The  annexed  diagram  may  rejpresent  the  case  in  question, 
and  we  will  represent  the  dfepth  of  the  river  below  the 

dam,  or  E  D,  by  the  letter      - k 

The  height  of  the  fall  from  the  upper  level  to  the  lower 

level,  orAE,by"  -  •  -  -  -  -  -H 
The  height  of  the  dam,  or  B  D,  by  -  -  -  -  -  K 
The  lei^gth  of  the  dam,  or  width  of  the  river,  bv  -        -     / 

The  quantity  of  water  discharged  per  second,  by         -        *     Q 
The  line  C  ¥  may  represent  toe  bed  of  the  river  corresponding  to 
the  average  heieht  k  of  the  water. 

To  simplify  the  demonstration  of  this  case,  let  us  suppose  the  water 
in  the  upper  pool  form  a  perfect  level  without  current,  and  not  con- 
sider the  effect  which  the  whirl  below  the  dam,  caus^  by  the  fall  of 
the  wmter,  has  upon  the  discharge. 

The  Quantity  of  water  discharged  through  the  height  A  E,  will  then 
be  fovun  by  formuht  m. 

=  |a<H|/H 
The  body  of  this  Water  above  the  level  L  E  pretties  upon  the  body 


of  water  below,  included  between  the  dotted  lines  L  E  and  M  B,  which, 
therefore,  wiU  be  forced  to  pass  off  through  tlie  height  E  B. 

Let  us  now  imagine  a  pipe  E  H  G I  B,  of  the  width  of  the  river,  and 
the  height  E  B  resting  on  top  of  the  dam,  with  one  vertical  opening 
E  B  at  the  dam,  and  another  tiorizontal  opening  H  G  at  the  surtace  of 
the  lower  level,  below  the  fall.  The  bodv  of  water  included  between 
the  lines  L  E  and  M  B,  would  then  pass  through  this  pipe,  and  be  dis- 
charged at  the  surface  of  the  lower  level  with  a  velocity  corresponding 
to  the  pressure  of  the  water  above,  or  due  to  the  height  A  E.  The 
velocity  of  the  water  flowing  through  the  height  E  B  is  therefore 
found,  according  to  formula  I 

=  ai/H 
and  the  discharge 

=  EB./.  a^Hrr  a/(il— *)  VH 

The  discharge  through  the  height  A  B  is  equal  to  the  sum  of  dis- 
charges througn  A  E  and  E  B,  and  therefore 

Q  =  I  a  /H  v^H  +  a  /  (A— it)  i/H  or 

VI  Q  =  a/(|H-|-*— *)  v'H 

and  from  this  we  find 

Q 

vn  H — 

a»/*(!H  +  ii-.K)« 

The  value  of  H  mast  be  found  here  by  approximation,  as  in  for- 
mula V. 

With  respect  to  the  velocity  of  the  current  in  the  upper  pool,  Mr. 
Eytelwein  offers  a  formula  for  the  value  of  H,  the  application  of  which 
is  very  difficult  on  account  of  its  perplexity.  The  following  demon- 
stration, however,  will  bring  us  near  enough  to  truth,  and  furnish  a 
formula  which  will  be  found  sufficient  to  all  practical  purposes. 

When  H  has  been  foimd  bv  formula  VII,  we  liave  then  an  approxi- 
mate value  for  the  average  ctepth  of  the  upper  pool,  or 

AD  =  H  +  il 

The  area  of  the  profile  of  the  upper  pool  is  therefore 

From  this  we  find  the  average  velocity  of  the  current  in  the  pool 

=r(H+T) 

which  velocity  is  owing  to  the  current  of  the  river  above,  independent 
of  the  fall  of  the  water  over  the  dam. 

According  to  formula  II,  we  find  the  height,  corresponding  to  this 
velocity 


=«-°^«{r(HT*)} 


vni 


H  =  AE  = 


which  ought  to  be  deducted  from  the  value  H  in  formula  VH,  as  we 
have  done  in  case  No.  2,  in  order  to  arrive  at  the  true  height  of  the 
faU. 

We  therefore  arrive  at  the  formula. 

q: /  Q  \' 

a  •/*  (I  H-l-A— K)«  —0.0155  \  7(H+P  / 

The  objection  can  be  made  aeainst  this  formula,  that  the  current  of 
the  upper  pool  may  be  reduced  by  the  resistance  of  the  water  belowy 
and  that  then  the  value  of  H  is  found  too  small. 

To  examine  this  question,  we  must  distinguish  several  cases.  The 
first  case  is,  when  a  dam  forms  a  breast-dam,  with  no  lower  slope.  The 
falling  water  will  here  produce  a  whirl,  the  effect  of  which  will  not 
extend  far  below  the  dam,  and  will  have  little  influence  on  the  current 
of  the  tail-water.  The  second  case,  when  the  dam  has  a  long  slope 
forming  an  inclined  plane,  or  better,  an  inverted  parabola,  on  which 
the  water  glides  down.  The  lower  body  of  water,  after  having  moved 
down  the  slope,  shoots  off  in  a  more  horizontal  direction,  not  affecting 
the  bed  of  the  river  immediately  below  the  dam,  but  pushing  ahead 
the  tail-water,  the  current  of  which  consequently  will  be  increased. 
Without  reference  to  the  form  of  dams,  other  considerations  present 
themselves  with  respect  to  the  depth  of  the  water.  When  the  river 
is  not  deep,  and  the  lower  level  but  little  above  the  top  of  the  dam, 
the  escape  of  the  tail-water  will  be  increased  bv  the  mechanical  mo- 
mentum, produced  by  the  keigkt  of  tke/all  of  the  water,  rolling  down 
the  slope,  and  the  resistance  offered  to  the  current  of  the  upper  level, 
will  be  Uierefore  decreased.  On  the  other  hand,  when  tne  dam  is 
very  low  and  the  water  very  high,  the  momentum  of  the  falling  water 
will  be  increased  proportionably  by  the  getural  incre<ue  of  ike  veloeUy 
of  the  river,  and  will  therefore  also  increase  the  velocity  of  the  tail- 
water  below  the  fall,  so  as  not  to  resist  the  current  above* 

It  appears,  therefore,  that  we  may  apply  the  above  formula,  without 
any  deduction,  in  all  cdoes  favour  able  to  the  escape  of  the  tail-water. 
When  the  construction  of  the  dam,  and  the  features  of  the  river,  how- 
ever,  are  wtfavourabU  to  the  discharge  of  the  tail-water^  thftVL^^xtfioo^. 
reduce  the  value  of  thft  wihu^xM^'s^'vm^sKt  ^\^^Vn:\sii^^ 
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The  value  of  the  co-efflcient  a  should  be  fixed  with  reference  to 
the  coitftruction  of  the  dam,  and  to  the  nature  of  the  pool  above  the 
dam. 

When  a  dam  serves  as  a  waste-weir,  and  the  pool  above  the  dam, 
forms  proportionally  an  extensive  sheet  of  water  with  no  current, 
then  the  value  of  a  is  found,  according  to  Du  Buat  and  Eytel- 
wein,  tobe =  6.70 

For  a  dam  in  a  small  stream,  with  no  wing^walls  and  em- 
bankments confining  the  current,  we  may  put  a  -    =  7.00 

For  a  dam  in  a  large  river,  with  wing- walls  and  high  em- 
bankments, leading  the  current  fairly  to  the  fall,  we  may 
put  a =  7.50 

Example  2. 

A  river  is  500  feet  wide,  its  average  depth  in  time  of  a  freshet  is 
ten  feet,  and  its  discharge  at  the  same  time  25000  cubic  fe-et  per 
second.  A  dam  of  500  feet  long,  and  7  feet  high,  has  been  constructed 
across  the  river.  How  much  will  the  water  be  raised  above  its  former 
level,  or  how  much  is  the  height  of  the  fall  from  the  upper  level  to 
the  lower  level  ? 

The  co-efficient  a  be  here  =  7.6. 

By  applying  the  formula  VIII,  and  substituting  the  above  data«  we 
have 

„_ 25000^  nmi;n/ 25000        >* 

"-•--  -      ^    -7)^-"^'^^'M(H-4-iO)x600; 


7.5«x600'(|iV  +  lO— 7)^ 
Let  us  assume  H  =  2.00  \  then  we  get 

H  =  —JilL^— -  0.0165  / 


26000 


)■ 


or 


(1x2-1-3)*     ^  I  12x500 

H  =  iMlJ^  —  0.0155X17.361 
44.44 

or  H  =  2.367  —  P.269  =  2.098  feet. 

which  result  is  near  enough  to  the  assua'^d  value  of  H,  and  therefore 

sufficientlv  correct. 

Example  3 

A  dam  of  800  feet  long,  and  6  feet  higfh,  in  to  be  constnicted  across 
a  river  of  about  the  same  width,  and  which  in  time  of  a  liigh  freshet 
discharges  60,000  cubic  feet  per  second,- and  has  an  average  depth  of 
16  feet.  What  will  be  the  height  of  the  full,  or  the  value  of  H»  if  we 
put  a  =  7.5  ? 

Let  us  assume  the  value  of  H  =  0.8,  their  we  have 

6000«  r    60000 


a  = 


7.5^  X  800' (J  X  0.8-1- 16— 6)  * 

100 


—  0.0155 


\i6.axsoo 


)• 


or     H=: 


or    = 


(0.5334-10) 
100 


,  6vn000  )  * 


—  0/)l  55x1 9.927 


110.944 

or  H  =  0.901  —  0.3088  =  0.593  feet. 

This  result  does  not  agree  with  the  value  assumed  for  H,  and  is  too 
small.  From  the  nature  of  the  formula  it  follows,  that  we  must  as- 
sume a  smaller  quantity  for  H.  Let  u»  therefore  put  H  0.6,  and 
we  have 

„      .  60000'  ^^,^,    f     60000    \« 


60000  \» 


7.5''x800«(|x0.6-h  10)« 

^'  "  =   (1x0.6+10)^  '^  ^'^^^^  lli^) 
or  H  =  _A^^  -- 0.0155x4.158* 


108.16 

or  H  =  0.924  —  0.316  =  0.608  feet 
This  result  agrees  well  with  the  assumed  value  of  H,  and  is  there- 
fore sufficiently  correct. 


ON  GEOLOGY,  APPLIED  TO  ARCHITECTURE. 

Being  part  of  a  Course  of  Six  Lectures,  by  G.  F.  Richardson,  Esq., 
of  the  British  Museum.  Delivered  at  the  Royal  Institute  of  Briti%h 
JlrclUteets.    Lecture  the  Fifth. 

In  mv  last  discourse  I  alluded  to  the  fact  that  an  stones  are  selected 
for  proximity  rather  than  for  value,  because  they  are  nearest  rather 
than  because  thqy,  are  the  best,  it  followed  that  those  courftries  would 
naturally  .exhibit  the.best  specimens  of  architecture  whose  geological 
ibrmations  were  best  cvdapted  for  this  object,  whose  liftiestones  were 
jnett  and  most  abundant,  whose  marbles  were  purest  and  roost  fre- 
gaentijr  to,  be  found.  \  reminded  you  that  the  lovely  land  of  Greece  I 
frss mos( fyrotu^  ta  tbis  particular,  and  that  her  moontaittf  of  IltAe*  1 


stone  and  of  marble  offerw^he  most  picturesque  sites  for  the  display 
of  the  builder's  art,  whil^they  contained  within  their  caves  and 
quarries  materials  of  the  most  valuable  and  most  enduring  qjoalityy 
while  the  drvness  and  serenity  of  the  climate  of  those  regions  allowed 
such  materials  to  be  placed  in  situations  which  our  less  genisl  atmos- 
phere forbids  us  to  expose  in  the  same  manner.  Yet  the  geologicsl 
features  of  our  island  arc  so  striking  and  important,  that  the  geologists 
of  the  continent  are  always  anxious  to  investigate  our  strata,  and  tneir 
singular  organic  remains,  our  Wealden  and  lias  with  their  colossal 
dragon  forms,  our  coal  and  our  primaiy  rocks  in  the  north  of  Euland 
and  in  Wales ;  while  I  have  the  authority  of  our  friend  Mr.  DonaGlson 
fur  the  fact  that  foreign  architects  who  visit  this  country  are  alike 
impressed  with  the  variety  and  value  of  the  stones  which  our  strata 
present.  The  fact  is,  that  our  island  contains  in  a  limited  space,  an 
epitome  of,  with  one  or  two  comparatively  unimportant  exceptions 
(the  Muschel  Kalk  is  one,  the  Calcaire  Griossiere  a  second,  and  the 
Miocene  deposits  of  the  Tertiary  series  a  third),  with  these  relatively 
insignificant  deficiencies  our  island  contains  a  mituature  resembUnce 
of  tne  whole  earth.  Professor  Whewell,  the'  late  president  of  the 
Geological  Society,  in  his  farewell  address  on  quittii^  the  chair,  em- 
ployed in  allusion  to  this  fact,  and  more  particularly  with  reference 
to  the  labours  and  discoveries  of  my  distinguished  friend  Mr.  Murchi* 
son,  an  image  which  is  so  rare,  so  ingenious,  and  so  natural,  that  I  can 
discover  no  illustration  more  fitted  to  convey  a  correct  idea  of  this 
interesting  fact.  Alluding  to  the  number  aiid  variety  of  the  rocks 
contained  in  the  limited  area  of  our  own  island,  and  referiiw  in  parti- 
cular to  those  which  had  been  investigated  by  the  labours  of  Mr.  Mur- 
chison,  he  observed  that  nature  in  this  respect  seems  to  have  conde- 
scended to  imitate  our  own  process,  and  as  in  the  constnictioB  of  our 
geological  maps  wc  place  in  the  comer  minute  delineations  to  serve  as 
types  of  the  strata,  so  she  had  placed  in  our  island,  our  comer  of  the 
«obe,  types  of  strata  whose  representatives  were  to  be  found  elsewberei 
difliisea  only  over  vast  areas,  in  short,  over  the  map  of  our  planet*  Oar 
ishuid  exhibits  in  fact,  with  the  few  exceptions  I  have  named,  a  com* 
plete  ascending  or  descending  sc^le  of  the  chronolo^  of  the  earth,  and 
the  geological  map  before  you,  extending  in  a  direction  from  south-west 
to  north-east  exhibits  the  regular  succession  of  the  strata,  either  com- 
mencing with  the  primary  and  oldest  formations  in  the  north  and  weit 
of  our  island,  and  proceeding  down  to  the  tertiary  or  most  modem  is 
the  south,  or  on  the  contrar3r,  ascending  from  the  modem  tertianr  in 
the  south,  to  the  older  or  primary  in  the  north  and  west.  The  three 
grand  divisions  under  which  the  strata  of  our  island  may  be  dassed 
are,  first,  the  primary  and  mountainous  or  mining  districts,  whose  IB- 
habitants  of  course  are  miners  and  mountaineers  t  secondly,  the  mid- 
land regions  exhibiting  a  succession  of  fertile  hiUs  and  valleys  ova* 
spread  with  towns  and  cities,  and  crowded  with  a  dense  populatioiv 
whose  industry  Is  supplied  by  the  coal  with  which  the  strata  of  these 
districts  are  abuudantly  interspersed.  The  third  class  is  formod  bf 
the  chalk  and  oulitir  limestones  which  extend  from  the  western  to  tM 
northern  coasts  of  our  island.  To  pursue  these  routes  along  the  mp^ 
the  traveller  who  would  wish  to  investigate  the  first  of  those  geolo- 
gical series  which  we  have  described,  would  be  required  to  stvt  frm 
tne  extremity  of  England,  the  Land's  End,  to  traverse  the  whole  ef 
I  Cornwall  and  the  nortli  of  Devon,  and  thence  passins  through  Cumbe^ 
I  land  by  the  Isle  of  Man,  to .  the  south-western  snores  of  Scotland, 
'  should  proceed  either  through  the  hilly  districts  of  the  border  coun- 
ties, or  along  the  Grampians  to  the  German  Ocean.  Such  a  traveUtf 
would  meet  in  all  his  journey  little  else  than  mountains  and  miDBi^ 
and  would  consider  the  country  he  had  traversed  barren,  and  cold,  aid 
thinly  peopled,  its  scanty  population  being  composed  of  miners  aai 
mountaineers.  Tp  take  the  scH^ond  route  a  traveller  would  start  nearer, 
from  the  coast  of  Devon,  ancl  crossing  the  Midland  Counties  from  the 
mouth  of  tlie  Exe  to  that  of  the  Tyne,  would  find  a  succession  of  fertile 
and  highly  cultivated  scenes,  interspersed  with  numerous  towns  aai 
cities,  and  in  many  parts  crowded  with  a  manufacturing  popolatioi^ 
wlio  derive  the  eluei  supply  and  incentive  to  their  industry  nom  tbe 
vast  mines  of  coal  with  which  these  districts  are  abundantly  supplied, 
they  being  located  in  the  new  red  sandstone.  The  largest,  most  cod- 
siderablc,  and  most  influential  towns  in  England  are  placed  in  dw 
peculiar  stratum  the  new  red  sandstone,  as  the  following  list  viU 
evince :  Exeter,  Bristol,  Worcester,  Warwick,  Birmingham,  Uchfidd, 
Coventry,  Leicester,  Nottingham,  Derby,  Stafford,  Shrewsbury,  Cbei- 
ter,  Liverpool,  Warrington,  Manchester,  Preston,  York  and  CaxUale. 

The  third  route  would  extend  nearer  from  the  coast  of  Doiaet  to  tint 
of  Yorkshire,  from  Weymouth  to  Scarbro',  and  the  tiaveUer  thnofk 
such  a  district  would  pass  only  over  elevated  plains  of  oolite  Umeiiow 
and  chalk,  without  a  single  mountain,  or  mine,  or  coalpit,  or  a  wtat 
factory  of  any  importance,  and  would  meet  with  a  popajetion  alaoit 
exclusively  agricultural.  These  different  appearaneee  beiv  ded«M^ 
froiil  stratification. 
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The  tot  of  our  travellen  will  have  Been  only  these  north-western 
portioBi  of  onr  country  which  are  composedrof  rocks  belonging  to  the 
prima- y  and  transition  series;  the  second  will  have  traversed  those 
jbsail  portions  of  the  new  red  sandstone  formation,  which  are  made  up 
of  the  detritus  of  more  ancient  rooks,  and  have  beneath  and  near  them, 
iseitimable  treasures  of  mineral  coal,  while  the  third  will  have  con- 
fined his  route  to  wolds  of  limestone  and  downs  of  chalk,  which  are 
best  adapted  for  sheep  walks  and  the  growth  of  com. 

We  will  now,  with  your  permission,  take  the  various  counties  be- 
ffinmitt  with  title  southern  coasts,  and  proceeding  in  a  northerly 
SlfecooOt  will  describe  tlie  chief  formations  which  present  themselves. 
Beeinnii^  with  th^  Land's  End,  we  have  in  the  county  of  Cornwall 
Hbe  primaiy  formations,  the  granite  and  the  sienite,  with  schistose 
rocks,  and  similarlv  ancient  ^rmations ;  in  the  adjoining  county  of 
Devowhiie  we  fiiia  rocks  of  the  grcvwacke  and  transition  series;  and 
rfffiffg  into  Wales,  and  thence  to  tne  border  counties  of  Scotland,  will 
meet  with  rocks  of  similarly  ancient  orinn  ;  in  Dorsetshire  we  have 
the  lias  and  the  oclite,  in  Hampshire  andthe  Isle  of  Wight  we  have 
the  tertiaiy  formations,  which  also  extend  into  Sussex ;  at  Brighton 
we  meet  the  chalk  which  extends  to  Beachv  Head,  beyond  which 
the  Wealden  strata  terminates  at  the  coast ;  tne  chalk  again  appear- 
ii^  on  the  coast  of  Kent.  At  the  Isle  of  Sheppey  we  meet  with  the 
tertiary  beds,  which  form  a  part  of  tlie  London  basin.  In  the  county  of 
Sussex  we  have  the  remarkable  and  jieculiar  Wealden  deposits,  which 
have  been  ascertained  by  mv  distinguished  friend  Dr.  Mantell,  to  be 
the  bed  of  an  ancient  and  mighty  river,  which  overflowed  through  the 
vallies  of  Kent  and  SoMBXy  constituting  the  drainage  of  an  extensive 
tract  of  country. 

The  load  from  Bath  to  Oxford,  and  thence  by  SUimford  to  Lincoln, 
aflbrds  an  instance  of  similarity  in  the  character  and  cultivation  of  the 
soil  and  the  occupations  of  the  people,  which  attends  the  line  in  which 
the  ooHte  traverses  iWand  from  Weymouth  to  Scarborough.  The 
load  from  Dorchester,  t&ough  Salisbury  to  Basingstoke,  or  from  Dun- 
fltaUe  to  Royston,  Cambrid^  and  Newmarket,  and  thence  into  Nor- 
Iblky  afibrds  a  like  uniformitv  which  characterise  the  line  of  chalk 
from  near  Bridport  in  Dorsetsnire,  to  Flamborough  Head  on  the  coast 
of  Yorkshire.  In  the  same  line  of  direction  or  line  of  bearing  of  the 
strata  across  England,  a  joumev  might  be  made  from  Lyme  Kegis  to 
Whitby,  almost  entirely  upon  the  lias  fonnation ;  and  from  Weymouth 
to  the  Ilamber  without  once  leaving  the  Oxford  clay  of  the  oolite  for- 
mation. Indeed  almost  any  route  taking  a  nortli-east  and  south-west 
direction  across  England,  will  for  the  most  part  pass  continuously 
aloi^  €be  same  formation,  while  a  line  from  north-east  to  south-west 
at  right  angles  to  the  former  line,  will  nowhere  continue  on  the  same 
stratom  beyond  a  few  miles.  Such  a  line  which  displays  the  greatest 
variety  in  the  strata,  will  give  the  best  information  of  tiie  order  of  super- 
position, and  various  condition  of  the  very  numerous  strata  that  traverse 
oar  jtlaM"*  a  soocession  of  narrow  belts,  the  main  direction  of  which  is 
nearly  north-east  and  south-west.  This  line  licus  afforded  to  Mr.  Coney- 
beare  the  instructive  section  from  Newhaven  and  Briehton  to  White- 
hsweOf  published  in  his  Geology  of  England  and  Wales,  along  which 
nearly^  aeventy  changes  of  strata  take  place. 

We  have  aescribed  the  south-eastern  portion  of  our  island.    The 

tract  extending  from  London  to  the  sea  in  a  south  and  south-easterly 

direetioD,  is  occupied  by  the  various  deposits  of  the  tertiary,  the 

chalk,  and  the  Wealden.    Of  these  the  tertiar}'  beds,  deposits  aualo- 

gofUM  in  date  and  character  to  those  of  London  occur  in  the  craig  form- 

fldion^so  caDed  of  Norfolk  and  Suffolk;  the  clialk  appears  a^ain  in 

WHMixtf  Oxfordshire,  Bedfordshire,  Cambridgeshire,  Norfolk  and 

ToiUnre ;  tiie  Wealden  .formation  is  confined  to  Kent  and  Sussex, 

tfith  some  few  indications  in  Wiltshire,  and  with  regard  to  the  last 

of  the  secondary  strata,  they  are  disposed  in  the*  maimer  1  have 

deaeribed  in  narrow  belts,  traversing  the  island  from  south-west  to 

ttortfa-'eaBt,  but  developed  of  course  in  a  manner  so  varied  as  to  render 

them  extremely  irreeular  in  their  relative  situation  and  character,  one 

particniar  formation  being  contracted  in  its  course  through  one  county, 

eapanded  in  another,  lost  in  a  third,  and  reappearing  in  a  fouilh.    The 

best  general  idea,  I  repeat,  which  we  can  best  convey  to  a  popular 

andienoe,  being  that  the  older  rocks  arc  developed  on  the  west,  and 

IB  proportion  as  we  nroceed  north  till  we  reach  the  great  coal  fields  of 

Northumberland  ana  Durham,  and  the  transition  beds  of  Cumberland, 

and  die  primary  rocks  of  the  borders  and  of  Scotland,  and  the  whole 

of  the  atiata  of  onr  island,  as  I  have  before  described,  forming  a  de- 

P^^l^^i^AW■g  scale,  which  commencing  with  the  tertianr  series,  the  upper 

or  lateat  depo^  in  tiie  south  proceeds  onward  to  tne  deeper  rocks  in 

Ibe  norilieni  districts  of  our  island,  and  comprising,  as  belore  sbited,  a 

varietf  of  geological  deposits  to  be  found  elsewhere,  only  diffused 

over  aieai  of  fieur  wider  extent.    This  variety  of  deposits  of  course 

fMIe  k  provides  generally  the  requisite  supplies  for  the  chief  wants 

hA  aeoeiaiitiw  oinMiiUnd,  yield9  abundant  sopplies  for  the  purpotei 


of  the  architect,  and  when  to  the  materials  already  known  and  em- 
ployed, shall  be  added  those  which  have  been  discovered  and  brought 
into  notice  by  the  labours  of  the  commission  to  which  1  have  beiore 
had  occasion  to  allude,  you  will  perceive  gentlemen,  that  the  geolo- 
gical deposits  of  our  native  land,  are  such  as  will  supply  ample  ma- 
terials for  the  exercise  of  your  taste  and  skill.  That  in  this  as  in 
every  other  respect  your  beautiful  and  highlv  valuable  art  may  be 
cultivated  to  the  honour  of  our  native  land,  and  the  embellishment  of 
its  splendid  capital,  is  the  sincere  wish  of  the  humble  individual  who 
now  presumes  to  address  you. 

A  brief  but  luminous  and  interesting  description  of  the  chalk  forma- 
tion which  the  lecturer  described  as  the  bed  of  an  ancient  sea  abounding 
in  the  usual  marine  exuvie,  weeds,  corals,  shells,  and  fish,  formed  the 
conclusion  of  the  discourse  of  this  evening. 


RAILWAY  CURVES. 


\ 


Sir — I  would  have  trespassed  on  your  columns  before  tliis,  to 
answer  the  remarks  in  your  April  number  signed  J.  Ely,  but  that, 
having  been  on  leave  of  absence  for  some  time,  it,  as  well  as  your 
May  number,  lay  most  innocently  by,  neither  cut  nor  read,  until  my 
return  on  the  twenty-first  of  the  latter  month,  when  it  was  too  late  to 
send  anything  even  for  your  June  number. 

Mr.  Ely  asserts  the  incorrectness  of  a  statement  of  mine,  and  founds 
his  assertion  on  the  supposition  tliat  the  object  of  **  A  Sub."  was,  "to 
begin  curving  sooner^  and  make  the  radii  of  portions  of  his  curve 
greater."  On  referring,  however,  to  "A  Sub." 's letter,  I  can  see 
nothing  about  beginning  Hooner,  and  surely  there  can  be  no  reason  why  ' 
a  constant  curvature  might  not  be  commenced  just  aa  90oh  as  "  A 
Sub."  's  or  Mr.  Ely's  plan  of  a  gradually  increasing  curvature ;  and  if 
the  two  kinds  were  to  commence  together,  (which  is  the  real  case  to 
be  considered,)  my  observation  **  that  if  the  cur\'ature  is  not  equable^ 
some  part  of  it  must  be  sharper  than  if  the  same  radius  were  used  all 
through,"  is  perfectly  correct.  A  figure  would  make  it  quite  clear^ 
but  I  don't  like  to  encumber  you  with  one. 

Mr.  E.  also  dissents  from  another  assertion  of  mine,  viz.  "  that  when 
an  engine  is  entering  upon  a  curve,  it  will  not  be  affected  by  the  nature 
of  the  path  it  was  previously  describing;"  and  brings  forward  a  fact 
to  disprove  it;  still,  however,  I  must  maintain  my  assertion,  but  I  only 
supposed  the  case  of  an  engine  travelling  alone,  I  don*t  nor  never  did 
mean  to  say,  that  the  action  of  a  train  upon  the  engine  dragging  it, 
does  not  depend  upon  the  relative  positiuns  of  the  patlis  they  are  both 
describing;  it  certainly  does;  and  in  the  case  he  mentions,  it  will 
easily  be  seen,  that  the  drag  of  the  train  upon  the  engine,  it  being  on 
the  commencement  of  a  curve,  is  more  oblique  when  the  former  is  on  a 
straight  line,  than  when  it  is  on  a  curve  of  opposite  curvature  (forming 
an  S).  In  fact,  in  an  S  cur\'e,  the  commencir^  rail  of  the  one  is  in 
direction  with  the  concluding  rail  of  the  other.  This  obliquity  of 
strain  at  once  accounts  for  the  difference  of  wear  and  tear  he  mentions, 
it  being  only  at  the  cominencement  of  a  curve. 

In  the  latter  part  of  his  communication,  in  endeavouring  to  carry 
out  the  similarity  which  "A  Sub."  took  for  granted  that  there  existed 
between  an  eneine  upon  a  railway  and  a  projectile,  Mr.  Ely  seems  to 
have  mistakexi/ric/tbfi  ior  gravity f  for  he  states  that  "enivity  acts  upon  a 
locomotive  with  the  same  efiect  as  upon  a  projectile,  viz.  to  bring  it 
to  a  state  of  rest    Nqw  gravityi  on  the  coatwx^x^^\A&  v^  Vi«^  ^^^^^ 
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body  in  a  state  of  motion,  until  that  motion  is  put  a  stop  to,  either 
suddenly,  by  the  inertia  of  some  greater  body  it  meets,  or  eruduallv» 
by  the  retarding  force  of  friction ;  which  latter  force  u  what  really 
tends  to  bring  ail  bodies  to  a  state  of  rest 

As  to  his  prima  facie  case,  that  "  the  vertical  pressure  upon  the  rails 
increases  as  the  squares  of  the  velocities  decrease,"  or  in  other  words, 
that  the  vertical  pressure  (or  tmght)  varies  inversely  as  the  square  of 
the  velocity.  I  suall  not  at  present  enter  upon  it,  further  than  asking 
him  for  a  proof  as  it  would  indeed  be  a  discovery ;  for  we  know  that 
the  friction  of  a  train  varies  as  the  weight  or  vertical  pre%»ure*  If, 
therefore,  the  vertical  pressure  can  be  diminished  by  increasing  the 
velocity,  the  friction  can  also ! 

As  I  don't  think  "  An  Assistant  Engineer "  's  query  has  been  yet 
answered,  1  take  the  liberty  of  advising  him  not  to  connect  the  two 
curves  by  another  of  a  less  radius,  but  to  commence  one  of  them  a 
little  farther  up  on  the  tangent,  (from  which  I  take  it  for  granted  it 
sprii^,)  as  in  the  figure  1  subjoin.  And  to  enable  him  to  do  so,  I 
think  he  will  find  the  following  approximation  to  the  distance  he 
should  go  upon  the  tangent,  a  useful  one. 

Let  AD=:d  be  the  distance  which  it  is  necessary  to  go  upon  the 
tangent,  CB=zc  the  least  distance  between  the  curves,  (which  I  suppose 
to  be  already  described  upon  the  ground,)  then  c  =  (nearly)  to  EF  :  d 


sin.  Z  AFB  :  rad.  and  .*.  d= 


This  of  course  is  but 


sin.  Z  AFB* 

an  approximation,  but  it  will  be  found  sufficiently  correct  for  all  practical 
purposes,  where  the  distance  to  be  gone  on  the  tangent,  or  that  be- 
tween the  curves,  is  not  very  great  The  Z  AFB  may  be  got  from 
its  tangent,  which  is  known,  as  I  suppose  the  curve  AGB  to  be  laid  out 
by  offsets  perpendicular  to  it.  The  same  formula  will  answer  when 
the  curves  cut,  only  then,  c  should  be  taken  equal  to  the  distance  CL; 
and  of  course  the  distance  gon^  upon  the  tangent  should  be  taken  in 
an  opposite  direction.  It  will  also  apply  when  it  is  desired  merely  to 
pass  through  a  given  point  e* 

1  am,  Sir, 

Your  most  obedient  servant, 
June  18,  1839.  R.  W.  T. 

[This  communication  not  being  f eceived  until  the  8th  August,  is  the 
Reason  that  it  did  not  appear  earlier.] — ^Editor. 


IMPROVED  RUNNING  GAUQE, 

FOR  ASCERTAINING  IF  THE  WIDTH  BETWEEN  THE  RAILS  OF  A  RAILWAY 

BE  IN  GUAGE. 


Sir— Observing  the  notice  in  your  Journal  for  this  month  that 
Messrs.  Bramah  and  Fox  are  manufacturing  the  railway  gauges  in- 
vented by  Mr.  Cowper,  I  take  the  liberty  of  suggesting,  tlirough  the 
same  medium,  what  I  consider  will  be  an  improvement,  viz.  instead  of 
having  a  man  to  watch  the  index,  and  throw  oyster-shells,  &c.  upon 
the  road  where  it  is  out  of  gauge,  I  would  make  the  machine  self- 


actinff  in  this  respect  by  the  addition  of  a  lever  (A  in  the  tnnend 
sketch)  having  its  fulcrum  at  e ;  the  ididing  ude  C  should  nm  throogh 
the  lever  at  d,  and  have  collars  fitting  exactly  to  the  sides  of  the  lever, 
so  that  while  the  axle  could  turn  freely  on  its  axis,  the  least  motion 
in  the  direction  of  the  axis  should  be  communicated  to  the  lever.  To 
the  end/ of  the  lever  should  be  attached  a  moveable  slide  B,  having 
two  slits  a  a  in  it,  and  movin^^  close  under  the  bottom  of  a  box  or  bop* 
per  indicated  by  the  dotted  lines ;  this  box  should  be  filled  with  Calais 
sand  or  powdered  chalk,  and  have  an  opening  in  the  bottom  exactly 
corresponding  with  the  solid  part  (6)  of  the  slide  B.  When  the  ma- 
chine IS  runmng  upon  rails  of  true  gauge,  the  solid  part  (b)  of  the 
slide  will  be  under  the  opening  in  the  bottom  of  the  box,  and  prevent 
the  escape  of  the  material  witnin ;  but  on  coming  to  a  different  width 
of  rails,  one  or  other  of  the  openings  in  the  slide  will  be  brou^t  under 
the  opening  in  the  bottom  of  the  box«  and  allow  a  greater  or  len 
quantity  of  the  material  in  the  box  to  escape,  as  the  width  of  the  rails 
is  greater  or  less  than  the  true  gauge. 

I  am,  Sir, 
Barnsley,  Your  obedient  servant, 

2nd  j^ttg.  1839.  W.  J.  Hindle,  Cial  Engimr. 


ON  PEAT  FUEL. 

Sir— Having  long  known  that  peat  is  underrated  as  a  fuel  for  steam 
boilers  by  Treagold  and  others,  and  believutt  that  in  various  parts  of 
the  country,  especially  in  Scotland  and  IrelanJ,  there  is  immense  store 
of  excellent  fuel,  which  by  simple  and  inexpensive  machinery  might 
be  so  improved  as  to  be  of  great  use  not  only  to  those  living  near  it 
biit  likewise  to  distant  parts.  It  was  with  much  interest  that  I 
read  the  article  in  your  last  number,  on  Lord  Willougfal^  De  Eresbj's 

Eatent  pressing  machinery,  as  constructed  by  Mr.  J^mes  White,  but 
owever  ingenious  and  effective  this  plan  may  be,  I  fear  the  first 
cost  and  the  difficultv  of  getting  repairs  done,  in  the  out  of  the  wav 
situation  in  which  the  machinery  must  necessarily  be  worked,  will 
prevent  it  from  coming  into  any  thing  like  general  use.     Aiiother 
consideration,  which  I  regret  to  see,  is  the  observation,  that  the  black 
peat  free  from  fibre  is  the  only  kind  of  any  service.    Thinking  these 
views  have  a  strong  tendency  to  limit  the  use  of  peat,  which  I  believe 
is  directly  contrary  to  his  Lordship's  wishes,  I  beg  to  trouble  you  with 
a  few  observations  which  are  the  result  of  a  little  experience,  and  re- 
gret that  circumstances  at  the  time  put  an  end  to  the  operation  I  ww 
engaged  in  rather  prematurely,  and  at  a  time  when  perseverance  oolj 
was  requisite  to  produce  results  useful  to  the  individuals  and  to  the 
country.    Four  years  ago  three  gentlemen  erected,  about  14  miles  from 
Edinburgh,  a  steam  enguie  of  4  horse  power,  with  edge  roUen  and 
hydraulic  presses,  with  the  intention  of  manufacturii^  an  improved 
fuel  from  peat,  tbds  they  did  to  small  extent,  but  gave  up  before  it 
was  well  tried,  for  reasons  that  had  nothing  to  do  with  the  bosmets 
either  as  to  the  improvement  of  the  peat  as  a  fuel,  or  to  loss  or  gaiD 
as  a  commercial  transaction ;  soon  after  this  was  abandoned,  the  bte 
Michael  Linnii^,  Esq.,  of  Edinburgh,  one  of  the  parties,  erected  near 
Glasgow,  alongside  of  the  Gainkirk  railway,  a  manufactory  with  bone 
power,  which  was  likewise  prematurely  stopped  by  his  sudden  d^th, 
out  not  before  he  had  shown  in  some  respects  the  value  of  his  labonni 
whether  this  is  now  carried  on  or  not  I  do  not  know,  but  it  was  at 
these  works  that  any  knowledge  I  have  was  obtained.    Like  Lord 
Willoughby,  we  found  that  the  mier  parts  of  the  peat  made  its  escape 
with  the  water  through  the  linen  cloths  with  which  tiie  boxes  weit 
lined,  and  that  the  pressing  was  tedious  and  slow,  and  thinking  that  I 
saw  enough  to  prove  that  pressing  is  both  troublesome  and  needless; 
I  will  state  as  shortly  and  clearly  as  I  can,  how  I  should  proceed  to 
improve  peat,  and  render  it  so  compact  that  it  would  bear  a  considfv- 
able  carnage,  and  for  certain  purposes,  such  as  locomotive  machioeiyi 
be  very  valuable. 

As  is  well  known,  all  common  peat  when  merely  weather  dried  ii  of 
a  spongy  texture,  and  occupies  much  room ;  this  I  have  seen  is  entirelr 
owing  to  the  fibres— break  them  down,  as  is  easy  to  do,  either  witii 
edge  stones  or  in  a  clay  mill,  and  then  the  peat  $krink9  upon  iMf^^ 
clay,  instead  of  shrinking  within  and  consequently  hollow.  I  hare 
seen  a  piece  of  peat,  merely  molded  with  the  hand  till  it  was  well 
mixed,  after  a  few  days  drying,  so  compact  and  hard  that  when  stnick 
against  coal  it  broke  it,  and  the  piece  of  peat  would  bear  cuttii^  and 
take  a  polish  as  fine  as  Cannel  coal.  All,  therefore,  which  I  think  re- 
quisite to  make  peat  an  excellent,  and  for  many  purposes  a  better  fuel 
than  coal,  is  to  pass  it  under  edge  stones  or  a  clay  mill,  ^hoi  well 
broken  down,  lay  it  to  drain  for  a  short  time  on  a  rough  boarded  or 
stone  floor,  with  a  small  slope,  and  after  it  has  drained,  moukl  it  and 
dry  it  under  low  sheds  like  bricks  or  tiles,  this  would  be  ody  cfaildni 
or  women's  work. 
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As  to  its  use  as  a  fuel  to  raise  steam,  prepared  peat  might  be  burnt 
in  the  same  fire*place  as  coal,  but  common  peat  will  answer  well  on 
the  spot  for  that  purpose,  only  a  larger  fire-place  would  be  required, 
with  the  bars  ratbar  closer  and  less  draft.  I  have  carefully  weighed 
peat,  and  found  a  steam  engine,  with  an  8  inch  cylinder,  16  inches 
stroke,  and  making  70  strokes  per  minute,  the  steam  at  90  lbs.  pres- 
sure, kept  in  full  work  for  an  hour  and  a  half  with  one  cwt.  of  peat, 
the  eraporation  of  water  durii^  that  period  was  from  50  to  (K)  eailons, 
and  this  with  what  was  called  bad  peit  and  otherwise  unsaleable. 

Mr.  IJmriiig  made  two  or  three  experiments  with  the  locomotive  en- 
gine on  the  uainkirk  railwsnr,  which  carried  yery  heavy  loads  of  coal. 
I  have  seen  certificates  of  the  engineer  and  others,  that  the  steam  was 
well  kept  up,  but  that,  as  might  be  suspected,  more  peftt  was  burnt 
.than  ooal ;  tois  most  likely  was  partly  owing  to  the  steam  draft  being 
too  strong  for  the  peat,  it  being  the  same  as  when  coal  was  burnt 

If  the  common  road  steam  carriages  which  we  hear  are  about  start- 
ins,  would  procure  a  supply  of  peat,  I  believe  one  of  their  greatest 
difficulties  would  be  surmountea,  at  least  there  would  be  no  clinkers 
to  anno^  them. 

Considering  the  immense  stores  of  peat  in  Scotland  and  Ireland,  as 
well  as  in  some  parts  of  Eneland,  often  far  from  coal,  and  the  general 
want  of  capital  and  skill  in  these  districts,  which  arc  mostly  inhabited 
by  poor  people.  I  trust  these  rough  observations,  which  are  simply  to 
recommend  methods  of  improving  peat,  which  are  within  their  reach, 
will  be  considered  worthy  of  insertion. 

I  am.  Sir,  your  obedient  servant, 

Timothy  Burstall. 
PJUa^f  Bri9iol,  Augv$t  12, 1839. 


ARTICLES  FROM  THE  FRENCH  JOURNALS. 

fftANSLATSn   FOR  THB   JOURNAL  OF  THK   FRANKLIN   INSTITUTE, 

BY   J.   GRISCOM. 

Tkt  Artmtm  Wella  at  the  Abattoin  qf  GreneUe,  Porta. 

Tins  well  has  now  a  depth  of  418  metres,  (=  1371  feet.)  The  sound,  or 
boier,  weighs  20  thousand ;  its  height  is  treble  that  of  the  dome  of  the  In- 
▼slides,  and  it  requires  two  machines  of  immense  power  to  put  it  in  motion. 
The  instrument  is  stiU  in  the  chalk  bed,  the  hardness  of  which  is  comparable 
to  flint.  M.  Mulot,  the  director,  states  that  the  sound  advances  a  foot  per 
dayw— ittfc.  Soc.  Pofyt,,  Juljf,  1838. 

AmafyiU  qf  Several  Bitummoui  Mmerak.    By  M.  P.  Berth  ikr. 

As  bftuminous  substances  have  of  late  years  claimed  an  increased  share  of 
public  attention,  this  celebrated  analytical  chemist  has  examined  the  consti- 
totion  of  a  number  of  those  which  have  gained  the  most  notice  on  account  of 
their  practical  applications. 

Bihamen  qfSeyee^ — There  are  at  Seyssel,  (in  the  department  of  L'Ain) 
three  kinds  of  minerals.  1.  The  sandy  minenU.  2.  Tlic  very  fusible  cal- 
caieous  mineral.    3.  The  calcareous  mineral  of  difficult  fiision. 

The  first  of  these  melts  in  boiling  water,  and  becomes  detached  from  the 
stony  matters  to  which  it  was  adherent.  It  rises  to  the  surface,  or  sticks  to 
Uie  sides  of  the  vessel  in  brown  lumps,  or  forms  a  transparent  coating  of  a 
brownish  red  colour.    A  rich  specimen  of  it  gave 


Bituminous  oil 
Carbon    . 
Quartzy  grains 
Calcareous  grains 


:J^^}  bitumen -106 

•690 
•204 
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In  the  mass  it  is  much  less  rich.  When  purified  by  hot  water,  this  bitu- 
men is  called  la  graisee^  grease. 

Hie  second  variety  is  called  at  Seyssel  asphaltum.  It  may  be  pulverized 
and  sifted,  but  the  powder  spontaneously  forms  into  balls.  The  specimen 
analysed  contained  '11  of  bitumen,  5*89  of  carbonate  of  lime,  without  clay, 
and  quite  pure. 

The  mastic  of  Seyssel  is  prepared  by  mixing  nine  parts  of  asphaltum  with 
one  of  the  pure  grease  extracted  from  tlie  sand. 

The  third  variety  is  a  compact  limestone,  in  extremely  thin,  parallel  beds. 

It  consists  of 


Bituminous  matter 

Arga 

Sulphate  of  Lime 

Cariwnate  of  lime 
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Carbonate  of  lime 
Carbonate  of  magnesia 
Sulphate  of  lime 
Arj^ 
Bitumen    . 


•824 
•020 
•013 
•023 
•120 
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Bitumen  qf  Batteime, — This  bitumen  flows  out  from  se^'eral  openings  or 
springs,  mixed  with  water.    Analysis  of  the  solid  gave 

Oilymatter  ....        -200  K. 

Carbon "037  i  "'**"^''" 

Fine  quartzy  sand,  mixed  with  argil         ^763 
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Bitumen  qf  Cuba, — This  is  transported  to  Europe  under  the  name  of  Mex- 
ican asphalt,  or  chapopote.  It  is  a  solid  bitumen,  which  exists  in  ahuudance 
near  Havana.  It  may  be  used  with  great  advantage  in  paving.  It  consists, 
like  the  greater  number  of  natural  bitumens,  of  at  least  two  different  sub- 
stances, the  one  soluble  and  the  other  insoluble  in  ether  and  spirits  of  tur- 
pentine. It  is  the  relative  proportion  of  these  two  substances  which  imparts 
to  each  bitumen  its  peculiar  properties. 

Bitumen  qfMonaatier,  (Haute-Loue.)— This  does  not  soften  in  the  least 
in  boiling  water,  and  hence  cannot  be  extracted  by  simple  means  in  the  large 
way.    It  contains 

Bituminous  oil        .        .        .  '070  \ 

Carbon  ....  •035i 

Water 045 

Gas  and  vapours  .        .  '040 

Quartz  and  mica      .        .  •OOO 

Ferruginous  argil     .        .  ^210 
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The  Utnminons  mineral  of  Belley  is  very  similar  to  the  preceding.  It  is 
iMiod  in  several  communes  in  very  considerable  quantities,  near  the  sniftce 
of  the  gnniid.    It  is  of  variable  quality.    A  variable  spedmen  yielded 
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This  bitumen  of  the  Haute-Loire  differs  essentially  from  those  of  Seyssel 
and  Bastennes  by  its  infiisibility  in  boiling  water,  and  its  fusibility  in  alcohoL 
— Annates  dee  MtneWf  torn  13,  Ih,  Hi, 

New  Mode  ^fPreparimg  Carburetted  Hydrogen  Gae  for  the  purpoae  qf  lUU' 

mination.    By  M.  Selliove,  Engineer. 

This  new  invention  has  gained  for  M.  Selligue  the  premium  of  2000  francs 
proposed  by  the  Societe  d* Encouragement.  It  consists  in  obtaining  pure 
hydrogen  by  decomposing  water  by  means  of  incandescent  charcoal,  and  then 
carburizing  it  by  mixture  during  the  simultaneous  decomposition  of  another 
liquid  substance  rich  in  carbon  and  hydrogen.  Among  all  known  substances, 
that  which  appears  to  answer  best  is  the  oil  of  schist  (rhuile  de  schiste). 

The  fUmace  is  composed,  first,  of  three  vertical  retorts,  communicating 
vvith  each  other,  so  as  to  form,  in  a  manner,  only  one.  In  a  double  furnace 
there  will  be  six  retorts.  These  are  all  open  at  both  ends,  but  closed  below 
by  sliding  stoppers  {couverclee  rodii)^  so  that  simple  contact  and  the  least 
pressure  is  sufficient  to  shut  them  firmly.  The  top  of  each  retort  is  closed 
by  a  head  fixed  by  keyed  gudgeons  and  iron  cement.  Each  head  bears  itself 
a  stopper,  or  cover,  like  those  below. 

The  first  retort,  into  which  steam  is  introduced  through  a  tube,  communi- 
cates below,  by  a  tube  twice  bent,  with  the  second,  wliich  connects  at  top 
with  the  third  by  a  similar  tube,  and  this  third  retort  has,  below,  a  vertical 
tube  with  branches,  by  which  the  gas  is  conducted  to  a  refrigerator,  and 
thence  to  the  gasometer.  This  tube  dips  into  a  trough  of  water,  to  serve  as 
a  hydraulic  closure.  The  third  retort  bears  at  top  a  funnel  syphon,  through 
which  the  carburizing  substances  are  introduced.  2nd.  Two  horizontal  tubes, 
placed  in  the  sides  of  the  vault,  serve  as  boilers  to  vapourize  the  water ;  each 
communicates  at  one  end  with  the  first  retort  by  an  arched  tube,  and  to  the 
other  end  is  attached  a  funnel  syphon,  by  which  the  boiler  is  supplied  with 
water.  3rd.  Two  furnaces.  4th.  A  chimney  in  four  parts,  uniting  at  first 
into  two,  and  then  into  one,  in  order  to  regulate  the  fire  with  greater  ease. 

Operation, — Having  filled  with  chmoal  the  first  two  retorts  in  each  of  the 
(double)  furnaces,  and  suspended  chnu  in  the  two  last,  in  order  to  increase 
the  surface,  the  fire  is  lighted,  and  when  the  retorts  have  attained  a  cherry 
red  heat,  a  gentle  flow  of  water  and  oil  is  made  through  the  sjrphons.  The 
water  falling  into  the  boilers  is  instantly  evaporated,  passes  into  the  first 
retort,  then  into  the  second,  where  it  is  deprived  of  its  oxygen,  and  reaching 
the  third,  the  hydrogen  alone  mingles  vrith  and  carries  along  the  carbonated 
hydrogen  simultaneously  formed  from  the  oil  in  the  last  retorts.  The  united 
gases  then  issue  from  the  lower  end  of  the  third  retort,  and  press  off  through 
the  branches,  while  the  more  volatile  matters  are  deposited  in  the  reservoir 
of  water. — Annalee  des  Mines,  Oct,  1838. 

Fon»ieUe*9  Filtering  Ajjparatus, 

A  trial  has  been  had  in  the  courts  at  Paris,  relative  to  the  validity  of  thtf 
claims  of  the  **  French  Filtering  Company,"  who  are  now  the  possessors  of 
Fonvielle's  patent,  to  an  exclusive  right,  founded  on  the  merits  of  this  inven-* 
tion.  It  was  urged  by  the  opposing  party,  that  this  right,  being  dependent 
on  the  application  of  high  pressure,  is  invalidated  by  the  fact  of  a  prior  use 
of  the  same  principle  to  the  proocM  of  filtiationy  u  was  shown  by  ^reoaU 


3^1 


THE  CIVIL  KNGINKKR  AND  AKCHITJXTS  JOURNAL. 


[Skptkmbbb, 


voii  nn  Dii'sc  siil'iorts  the  oniiiioii  of  an  exccllont  fricml  of  mine,  wlio  lint 
ample  means  of  fi)rinin<r  a  tolorubly  correct  estimate.  His  remarks  tirv  very 
general,  ami  as  snch  I  offer  tliem.  lie  says,  "To  make  lOOD  tons  of  bar- 
iron  weekly,  requires  about  4000  persons  of  ever}'  description,  but  I  cannot 
give  yon  the  ])n)p(>rtionate  numbers  to  each  process.  Tlie  rates  of  wapycs  for 
men  range  from  I'it,  to  60«.,  for  women  Gir.  to  lO^r.,  and  for  boys  7ir.  to  lis, 
per  week.*'         *  * 

There  is  another  branch  of  .statistics  of  the  iron  trade  on  whicli  I  felt 
desirous  of  alfordini^  you  some  i:r.'('rmatiun,and  in  olit.'.inin^  llii!»  I  have  been 
somewhat  more  sircessful,  though  it  Wi^s  not  procured  without  very  pfrcat 
ditfieulty — I  moini  the  proportions  of  the  matrrials  u^:ed  in  eavb  proce>s, and 
the  waste  of  tin'  iron.  1  am  jrlad  to  say  that  1  can  inform  you  on  these  most 
imi)ortant  points  with  the  utmost  CAaetness.  Fifteen  funmees,  averaj:"ng 
ninety  tons  each  ]K-r  week,  will  produce  1IJ.'>0  tons  «>f  cast-iron  ^^ith  a  e«»Ti- 
tiuniption  of  50  cwt.  of  coal  ]>er  ton  (if  iron,  inclusive  of  calcining — say  3375 
ions  of  eoai  to  furnaces  and  calcining,  ami  to  the  blowing  engim*s  10  cwt.  of 
coal  per  ton  of  iron,  or  G7'i  t«»:;s.  If  the  furnaces  ni:ike  I. "».'►()  tfius  of  c?.>t- 
inm,  100  tons  may  be  deducted  for  ballast  iron.  Then  rctiaiui^  rJ.'iO  tosjN.  :.t 
22ewt.  1  (|r.  of  pig  to  the  ton  of  nlineil  iron,  will  produce  1110  tons  n lined 
metal  witli  a  cousumiitiiui  of  i)  v\\{.  per  ton.  or  about  500  tons  (»f  coal  weekly 
for  the  refuieries.  1110  tons  retinctl  metal  will  yiehl  of  ])uddletl  iron,  at  21 
I'wi.  per  l0!i  of  the  ujctal,  and  IS  cwt.  «>f  co:d  ])er  ton  of  iron,  1015  terns 
\^itll  {MO  ton.->  of  coal;  and  then  the  rollin:;-mills.  at  22!  c\\t.  of  puddled 
iron  and  20  cwt.  of  eojd  per  ton.  will  produce  015  tons  of  merchant  bars, 
or  what  is  called  No.  2  iron,  with  a  '*onsumption  of  IU5  tons  of  crial.     *     * 

"Within  the  last  three  years,  Mr.  (ieorge  Crane,  (»f  the  Yniscedwyn  iron 
works,  has  discovered,  that  by  using  heated  air,  be  can  nndt  iron  ores  with 
the  anthracite  coal.  \Mien  I  wfus  la-st  in  Smith  \Vales-,  I  visit«'d  Mr.  Crane, 
at  his  works,  near  Swansea,  in  order  that  I  might  see  and  judgi^  for  my.Mdf 
of  the  merits  of  this  di.scoverv.  T«>  emdde  \ou  to  form  some  idea  of  its 
value  find  national  importance,  I  need  only  infonu  yon  that  il  has  added  to 
tbe  available  resources  of  this  kingdom,  for  the  purposes  of  its  iron  trade,  a 
fli.«itriet  sixty  to  seventy  miles  long,  by  six  to  eight  miles  broad,  abounding 
with  the  anlhracit<:  or  carbon  coal,  lime,  and  ironstone  ;  and,  furtbcr,  that 
it  has  already  trelib-il  the  value  of  this  extensive  mineral  iJrojKTty.     *     *     * 

Mr.  Crau'j  ba^  yt  only  one  small  cupola  furnace,  in  which  he  uses  an- 
thracite e\."hi>ivr:;  ;  fi.»r  tiritiu:  tl-.e  otiu-r  Iv.o,  he  i-'Pn,  as  I  lave  before 
re'narV.cd.  tl.p'c-h.urflr-i  b"!!:'.ii."Mi-;,  ."id  ono-fi>uil!i  ant  bra -if"  coal:  and  bv 
uiiijif  autbr  rite  in  t  .is  i  r.ii  :\'.  »-.•{)  \,ly  jJiial!  propoilion,  \.f*  <  fTorts  a  sa\iup 
of  12:.  lo  l.'i>.  ]<:T.toii  i:i  t';*  '.•('-*  of  n!:il.!i-.:':  ir-.):*,  and  ve.v  matcrlallv  im- 
j  roves  u^  iiualit'  .  )ii>  'lUii  :>  .'S  al'D  y!'!ii  ;;  ]:i  l|rr  |."otlu<  c. 'r.  pnt|K)rtioiisof 
.*>r»  i.»  50  |- Ti'C't.  Hi-  Mi'.-.ll  ■•i.;:j)la  iurn."cc  N;\  2,  fr.-m  v.'.irh.  \s^\vn  using 
I'oid  air  and  coi-i-,  lu;  (oeld   (.l>t:''n  oi:!v  twcntv  to  twentv-two  toii^  of  cast- 

•  •  • 

inin  per  wci  I;.  I»\  b'iuj^  Juvl  wiili  rntiu.'icitc  cur.l  alone,  and  blown  ^ith 
hot  a'!',  n:'-.  prndu.c.I.  i!!i  an  avir.nM^  of  jnany  numihs,  tliirty-llve  t<uis  per 
week,  r.)id  the  bi.';;ir  fuiuaiN's,  in  wbitli  he  um»s  the  iv.oportlons  I  b.;ve before 
staled,  have  incr«M  cd,  the  No.  1,  fumx  ihirty-four  to  t]iir;y-five  tons  up 
lo  forty-live  to  for;}-i=:u"  tons;  aiid  the  No.  ,3,  from  fifty  to  tjfiy-five  up  to 
sixty-fi\e  lo  ei;j:b*y  tuns  ]ier  ^^e(!k.  All  his  furnaces  are  ver>-  small,  and  bis 
blowing  machinery  not  so  good  as  it  ought  to  be,  hen;v  bis  verv*  limited 
produce. 

The  quality  of  tliis  inm  is  very  highly  spoken — Mr.  Crane  has  received 
assura".M'<v«<  from  «evera!  jiartiivs  who  Irad  used  it  for  various  purposes,  that, 
•'  for  bars  it  had  iciven  cr; cd  :ati.>faction  ;'*  "  for  foujidn*  \.ork  it  was  adnii- 
rabli^ ;"  that,  ••  in  re-mehiug,  it  was  found  vevy  (liud,  ar.d  at  the  same  time 
very  strong'* — a  union  of  qualities  most  desirable,  but  rarely  to  be  met 
with. 

With  respect  lo  tlie  economy  of  this  m^w  proress,  Mr.  Crane  has,  on  the 
average  of  sevtial  nu)nths,  produced  tlie  ton  of  <*ast-iron  witb  the  before- 
nnhrard-of  small  fjuautiiy  of  27  cwt.  of  coal,  an<l  he  ei»4»rtai:.;  the  gre^itest 
<'ouri«lence  tliat  he  will  b(i  aide  to  rrdnee  the  quantity  still  fnnher,  say  to  22 
e>\t.  His  main  bed  i»f  authra(*ite  coal  is  eighteen  feet  thick.  I  produce  a 
»ani|)le  of  it  r.s  obtained  fiom  the  mine. 

Tlie  maturing  f)f  this  most  important  plan  lias  co>t  Mr.  Crane  much  time, 
and  money,  and  an\iety,  a-id  it  is  to  hoped  that  he  will  be  most  amply  re- 
paid for  his  valuable  services. 

This  new  feature  in  the  iron  trade  soon  attracted  tbe  attention  of  capi- 
talists, both  bcie  and  in  London ;  and  the  counties  of  lVnibn)ke,  Carmar- 
ihcn,  and  th<»  western  part  of  (Jlan><)rgan,  give  fair  ])nnuise  soon,  at  least 
to  rival  Mourn'mihshire  and  the  ea'^tern  part  of  (iiamorgan,  in  the  manufac- 
lute  of  iron.  1  viil  lirst  enumerate  the  works  already  in  operation  in  tbe 
Swansea  and  Neath  di^triets,  and  tlen  inform  you  of  the  extent  to  which 
new  establishments  are  being  erciited  and  others  contemplated. 

The  Maest('g  iron  works  are  worketl  by  Messrs.  llobert  Sniitb  and  Co., 
with  bitumiiKuis  coal  and  hut  air;  tlicy  base  two  furnaces  at  work,  pro- 
duting  from  ISO  to  2'K)  tt)ns  i  er  week  of  east-iron.  A  part  of  this  they 
make  into  malleable  iron,  but  I  am  not  aware  of  the  exact  quantity — per- 
haps, about  sixty  to  seventy  tons  ]>er  week. 

Tlie  make  of  Mr.  Crane,  at  the  Ynisccdwvn  iron  works,  I  have  already 
acquainted  yon  with. 

The  Neaih  Abbey  Iron  Coiii]ia*iy  bavc  two  furnaces  in  blast,  blown  with 
lieiite<l  air,  and  fired  with  thr  c-fourt'is  bituminous,  and  one-fourth  anthra- 
cite coal.  Tluy  make  about  100  tons  of  east-iron  per  week,  the  chief  part 
of  Avhit  -I  i  •  .:iadc  into  castings  on  the  spot,  for  their  very  extensive  engineer- 


The  Millbrook  iron  Coni|>any  liavc  two  furnaces  in  blast,  prodncing  about 
forty  tons  ]>cr  week,  blo^^n  with  cold  air. 

The  worki  erecting  in  the  anthracite  district  are  the  Yenalll,  in  the  vale 
of  Neath,  and  belonging  to  our  enterprising  townsmen,  Measn.  Jevons  and 
the  Messrs.  Arthur,  of  Neath.  They  are  carried  on  under  the  flrm  of  Je- 
von«,  Arthur,  Woo»l,  and  Co.  They  are  building  two  furnaces,  and  hope  to 
be  in  blast  by  the  end  of  the  year.  They  have  a  very  abundant  supply  of 
both  kinds  of  coal  and  ironstone. 

The  Vstal-y-fera  works,  near  Swansea,  arc  also  bdng  erected  by  a  liver- 
pool  eomj)any,  at  the  head  of  which  stanils  our  spirited  and  excellent  fellow- 
townsman.  Sir  Thomas  Hranckcr.  This  company  is  building  four  furnaces, 
and  I  am  told  that  they  intend  building  four  more.  Their  fuel  is  all  of  the 
anthracite  kind. 

The  Cambrian  Iron  Comi»aiiy  are  erecting  four  furnaces  near  Pile,  on  bi- 
tuminous coal,  ami  I  have  been  informed,  intend  building  four  furnaces  in 
tiie  anthracite  district. 

Mc.srs.  Midliivs  and  ('o.  have  one  furnace  near  I'ilc. 

The  Gweudrath  is  a  ni;w  work  about  to  be  established  by  a  London  com- 
pany near  SwansC'itbut  I  could  not  ascertain  the  extent  to  which  they  intend 
going.  Mr.  Crane  infonned  nie  that  he  knew  of  twelve  to  fourteen  new 
iron  works,  r)f  from  two  to  eight  furnaces  each,  erecting,  and  about  to  be 
erected,  in  the  anthracite  district,  the  existence  of  which  will  be  solely  at- 
tributable to  bis  invaluable  discoverv'. 

Tbe  aggregate  number  of  furnaces  in  blast  in  South  AVales  we  have  found 
to  be  122;  out  of  blast,  7;  building,  31 ;  and  contemplated,  91 ;  and,  al- 
lowing for  the  twelve  works  tlmt  Mr-  Crane  alludes  to,  as  being  likely  to  be 
erected  soon,  only  five  furnaces  each,  or  sixty  in  all,  we  thus  find  that  pro- 
bably within  the  next  five  vcars  tbe  mnnber  of  furnaces  iu  South  Wales  will 
be  doubled,  and  number  214.  Allowing  an  average  produce  of  eighty  tons 
pi'r  week  for  each  furnace,  we  have  the  astounding  q»iautity  of  1,015,040, 
or,  in  round  numbers,  1.000,000  tons  of  east-iron  produced  in  this  district 
aliHie — a  quantity  c(iual  to  that  produced  last  year  in  the  whole  of  Gresi 
Dritain. 


MOTTO  FOR  A  LOCOMOTIVE  ENGINE. 

Mr.  Editor. — Allow  me  to  subscribe  a  motto ^for  a  Locomofitfe,  the  HRisina 
of  ail  inireniou^  frieiul,  if  };ou  have  a  comer  of  your  Journal  to  fill  up,  per- 
bap .,  ior  the  novelty  and  "  naivete,"  of  the  idea  you  will  insert  it  in  your 
next : — 

•'  I'pon  lb'.'  loi;r  elements  1  fn'd, 
W  hii  h  lite  an. I  jHj.ver  >u;'ply. 
To  run  my  race  i>f  loundle.^s  speed, 
By  loss  oi'  one  1  die." 

J.  H. 


iMroRTAXT  Invention  in  thk  Maufacturb  of  Paper  Hanginc*.— 
AVc  were  favoure<l  a  few  days  since  \\ith  an  opportunitj-  of  visiting  the 
e\tensive  ])ape'  works  of  Messrs.  J.  Kvans  and  Co.,  at  the  Aider  Mills,  nor 
Tarn  worth,  where  we  had  tlie  ])leasurc  of  witnessing  the  application  of  sn 
ingenious  and  very  beautiful  piece  of  nicchauism,  the  invention  of  the 
Messrs.  Evans,  to  the  printing  of  paper  hangings,  which  cannot  fsil  to  pro- 
duce a  complete  change  iu  this  department  of  our  manufactures,  from  its 
su]>eriority  over  the  ordinar>'  method  of  block  printing.  The  Messrs.  Evam 
would  have  brought  their  invention  into  practical  operation  many  yean  ago, 
bad  it  not  been  for  the  heavy  duties  imposed  on  the  manufacture  ii  stained 
papers,  which,  by  limiting  the  consumption,  rendered  their  invention  com- 
]iaratively  useless,  a  fact  which  supplies  ancTthcr  argnnient  against  the  impo- 
sition of  hca\7  duties  upon  the  manufacturing  skill  and  industry  of  tbe 
countrv*.  In  connection  wi'.h  the  present  invention,  we  may  here  state  thit 
the  Messrs.  EvaTis  took  out  a  patent  in  Febniar}'  last,  for  an  important  us- 
provcmcnt  in  the  manufacture  of  paper,  by  the  application  of  a  pncnmatie 
pump  in  the  compression  of  the  moisture  from  the  pulp,  by  which  meui 
the  substance  is  almost  instantaneously  converted  into  paper.  By  this  in- 
vention they  are,  we  understand,  enabled  to  manufactive  a  continuous  sheet 
of  pajier  six  feet  in  width,  and  nearly  2,000  yards  in  length  e^-cfv  hoar. 
This  pa])er,  as  it  is  taken  otf  the  reel,  is  in  every  respect  fit  for  immediite 
use,  and  is  conveyed  on  rollers  to  another  part  of  the  mill,  in  wluch  tbe 
printing  machinery  is  erected,  through  which  it  is  passed  with  great  rapidit;, 
and  receives  the  impression  of  the  pattern  intended  to  be  produced,  with  ill 
the  precision  and  beauty  of  finish  which  macliinery  can  alone  cffisct.  Is 
order  to  connect  the  operations  of  the  paper  making  and  printing  machiaei, 
the  Messrs.  Evans  are  at  present  engaged  enlarging  their  premises,  and  wbes 
this  alteration  is  completed  they  will  lie  enabled  to  print,  glaze,  and  embo«» 
the  most  complicated  and  delicate  patterns  in  paper  hangings,  in  eveiy 
variety  of  shade  or  coloiu-,  as  rapidly  as  the  paper  can  be  maniiftcturfd. 
Some  ifica  may  he  formed  of  the  power  of  the  machinery,  and  the  io- 
portance  of  the  invention,  when  wc  state  that  during  our  visit  to  the  miD, 
the  macliinery  was  working  at  a  rate  which  would  produce  1,680  yvCi 
of  ])aper  per  hour,  consisting  of  two  very  l)eantiful  patterns,  the  only  hsBd 
laboiu*  employed  being  that  of  one  man,  who  superintended  tbe  mtdiincry. 
and  four  girls,  employed  in  rolling  up  the  paper  in  pioees  of  ^bt  reqiiied 
length,    "Die  whole  process  of  numofiKtariDg  the  ptpv  from  Ite  pulp  hA 
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J  ii  with  the  moit  campUcated  pattern!,  ii  eorrieil  on  within  a 
eompantitdT  mall  ipaec  and  with  a  yredaion  anil  rapidity  which  alFanli 
awtUicr  itutance  of  the  pnigrcai  and  triumph  of  iciiiuca  and  iiiRclunioil 
ikill,  in  iuppljing  the  neceuariel  and  coinforii  of  civiliaed  life.  Wc  uiiitcr- 
itand  it  ii  the  iaientioa  of  Mnan.  Evaiii  to  Kliibit  loiuc  spccimmi  of  Ihcir 
beautiful  mauufactiire  at  the  forlhcaming  meeting  of  the  Bntiih  Aiaocia- 
fittn,  and  we  feel  confident  lliat  aniongsl  the  many  ohject*  of  iutorci!  whli-h 
the  mechanical  ikill  and  Induitry  of  llirniinEliani  alliird,  the.  pr)»e:il  will 
excite  not  the  least  interest  or  grolificai  inn.  Wc  mav,  iieiiiap),  hero  observe, 
that  the  Meun.  Erani  have  iiIh>  rxeri.teil  a  mrf  ingeid'nit  ileiij^  of  an 
eiiTdope,  which  leems  admioibly  ailaptml  for  nieclln);  the  views  uf  )^vpm- 
mcnt  in  the  rontcmplatnl  change  aWit  to  lie  made  by  tiic  aihiiilinn  of  Wt. 
Rowland  Hill'i  plan  of  a  unirorm  penny  |Hiitage.  SpeiHnieiiii  of  tiiis  deiil)^ 
have  been  forwarded  to  the  Chancellnr  of  the  Ricttetiner  fir  esaiiiiiiallim, 
and  ftom  the  KCurity  viUch  it  aDnnia  a^ainat  any  kun-es.%fid  altcinpt  at 
forgery  there  appears  great  iTolialiility  that  it  will  lie  iu  part,  if  nut  uliolly 
adopted. — Midlaml  CounHet  lltrtM. 

CcBOUHAFHr. — An  aceeunt  has  antearcd  in  the  American  papers  nfn  new 
method  of  engraving,  the  nature  of  whioh  appean  to  lie  iniknmT:),  <1ti>n|^i 
ipedntem  have  been  publiihed.  The  editor  uf  ihe  Hottan  i)aily  Jilnrlinfr 
lay*  he  hai  endearoureil,  but  witliout  succeu,  to  fcinu  tuiuR  mnjectiirc  aa  to 
tlie  manner  in  which  the  work  i«  esfcuteil,--"  Iking  prinleil,"  he  oliserve«, 
"  on  a  large  ibcet  in  common  with  tlic  letter-press  uf  a  lar^u  ni-a.'p:ipt'i',  tlie 
plate  mait  he  of  tlie  ehararier  of  a  wood  eniimving,  yet  it  |>n»e^.in  alninit 
(lie  delicacy  <if  a  coppcr-plnte  engmving,  and  alioiinih  in  linri  vliich  nre 
erilently  inipndicnhle  in  n-ood  enip^ving-  Tlic  iniifoniiity  uf  llie  It'lli-ring. 
although  laried  liy  the  diTertity  nf  cborarlurt  ail'nrdr:!  Iiy  the  ni.cuf  ililftrpni 
fonti  (J  type,  ihowi  thai  thi<  part  of  tlic  work  ii  of  the  uatnrc  of  tileriiitype 
euting,  but  in  what  manner  the  shadinp,  Toads,  and  oilier  arlntrary  linn  are 
inserted,  it  is  diflkult,  from  an  iiispentiou  of  the  liiiprciaiiui,  to  iiriBgiiic, 
unlcis  it  be  by  some  proceii  of  etching.  From  what  is  fiialcd  l>y  the  i.ivcntor 
of  the  rapidity  and  cheapness  of  the  execntion,  tlie  lize  tii  wl'iirll  llie  nlotc 
may  be  extended,  its  adaptation  to  tlie  rapiil  and  cheap  mode  uf  printing,  by 
which  the  ordinsry  boot  and  ncwspiiper  iirititing  is  eveciiteil,  we  raiinol  liii't 
regard  it  u  a  very  important  anil  iiMfiil  invciitinn,  imiiiciilnrly  a]iii]irab1e  to 
the  printing  of  maps  and  ihawinga,  in  coiinn\ion  with  Ictter-iircM,  for  'lie 
illmtration  of  works  of  almost  every  descriiition,"  The  .Vch-  >'w*  Obntrrrr 
further  states — "The  ndvsntafes  of  Orography  are,  1.  Tlie  engraving  of 
many  iiibjects  can  be  eieculLil  with  a  rtpiiUty  appmacliiiig  vejy  near  to  that 
of  ilrawing  upon  stone;  and  the  whole  e\iicn»e  of  n  plate  inTpnred  for  the 
preas  will  ordinarily  be  less  than  that  of  a  plate  in  copper  or  wiiniL  2.  Tlic 
plate  ii  durable  under  the  press.  A  niillion  good  copiei  may  be  struck  from 
it :  and  as  it  can  be  ttereolyped,  the  numlier  of  plates  may  be  mnlliplicil  in- 
definitely at  a  triHiag  expense,  anil  each  phile  will  give  a  million  copies. 
3.  Line*  of  all  eDgiavings,  except,  pcrliajis,  (he  very  finest  elaas,  cun  lie  maile 
with  nearly  or  quite  tlie  same  perfection  n  in  cnjipcr  or  steal,  and  niili  less 
la)>oiiT.  4.  M'e  know  of  no  limit  to  the  i-iTC  of  i-enigrapliic  )il!ttes.  We  sii])- 
poae  they  may  lie  made  as  large  an  tliii  licil  of  the  Ini^est  Nn]>icr  press. 
S.  Tlie  printing  is  eiecntcd  with  the  ciimmon  printing  preu,  anil  uf  course  ad 
rapidly  aa  wood-cut  or  letter-jireis  printing,  \\ilh  thin  statement,  our 
icaden  can  judge,  as  trell  as  ourselvt,  of  the  eHccts  wtiii'Ii  Ccmgraiihy,  in 
the  hands  of  accomplished  artists  will  probably  produrc  on  Ihe  other  aril  of 
engraving.  We  suppose  that,  with  an  iinprnvemcnt  fif  which  it  is  r-vidcnlly 
aiuceptible,  it  will  also  have  an  iniiwrt  Jiit  effect  on  the  art  of  inintiiig.  t»]<c- 
dallj  ou  prinling  in  (he  eharacters  of  liic  Chinese.  Ilindoii.  and  nthpr  Orirntal 
langnaget.  Even  in  its  present  state,  it  will,  uo  doul>t,  lie  used  us  a  siilisli- 
tnte  for  type-setting  in  nome  cases ;  but  uf  this  wc  will  say  more  hereafter. 

AariFiciAL  IvoHV. — Certain  parties  in  Sliefflohl  liavejiiitulitaiiiRil  aimtcnt 
for  the  making  of  a  substance  lo  nearly  rcsemblitig  ii'Or}',  and  so  nppliiaible 
to  all  the  pnrpoiei  of  tliat  valuable  material,  that  it  is  almost  ii'i|iosBihle  tn 
detect  the  ihSbrenee.  We  understand,  also,  that  an  iitiilalion  of  tiirtoi.^rhhpll 
it  prepared  and  in  lue,  which  fw  aomc  pnrpoies  is  little  inferior  lo  wini- 
varieties  of  the  real  article. 

HoviHo  MAniiitBj— An  ingenleuaeiiriiciilrr  nt  Ir4;iiti-!ilriiii'.  I'.Hinnl  (irmim. 
isent(BK«lin  the cunslrucliun  uf  amnrhiLeformouinii  nii-idnwi.  (ir  (.■  vhipJi 
he  baa  li>i^ directed  hisallvntion:  ondout  fr,riinnant,vli'ih'iti 
atatca  that  hopes  m^iy  It  enter,ainiil«r :;  sivreaafu)  »iiplicaii 
pie.    It  ta  lo  lie  driven  by  hand,  in  the  mme  nvy  ah  fjuddii 
novtiiK  lawna,  hut  will  work  uit  veil  ihrmiiih  vulh'}* 
heealiiilatcallmlitwilli  -..•... 


1  li.'  m'  del. 


I  ihri.iieEh  vull.'}:iu»ii  le.e!  vr.  urn)  l  nnd 
al.n-n(llUiii!idnt  .in  Pvwuo.'HihMinU- 


1  ihi'.i 


•if  1 1 


__rapUcale-I  m,iehinery.— R'W'j'  flen 

CoKararron  of  Knoim:  Hmiikk..— Wehnve  le.n  rdinisli'd.hvaro.-r  s;ii:n- 
dentat  BrvKonl,  tu  notice  n  pLin.  wIiirblii-li'iBaLicn'whilly  n.'iiplid.  or  tin- 
coniiimption  «f  engine nnuke, and  u'lii.hvehireitr.'.ii  i1«:iiiuriiiiiaiilimiitiiig 
lo  our  reufleri,  coiivinepil  that  fen'  suhjic'idl  .iruHlcr  im;  u':  'iice  can  ii'tract 
puUic  attendon  iu  thiiinaniirnciiiriiiK  disirict.  Mi-sim.  Vm>,i.|  iimlWnlk.r. 
of  Ekadford.  h-ive  iipjillcd  ihia  ai.p.ir.i'us  (u  E.ur  lanio  lii-IciM.  i-ui>,l;.i ;[ 
ileam  lo  luu  SUhorac  pniuiic^  and  In  in'u  atnall  l.uiluni.  supplying  n  3'j  ho>w 
a^Riie ;  aihl,  this  Hevk,  Mr.  llinni^iMiii  linx  rmnplelrd  ii  liki'  upp.iri-i.s  t  I«u 
boilcra,  supplyingaSOburaeeUKiiie.  Aa  ihli  In  il  p.,I»nl  nvit  er.  w-  Imve  mil 
Ihe  power  o  rntuT  into  niniculBri.  Ii  ii  iIh-  pnii«r!)  uf  a  \W.  (  tiivlh-.in. 
The  aavin;;  in  find  ii  iucu  a«  to  fully  rrmiitii'i^le  llie  ndoiitiim  uf  this  (diiti : 
and  how  much  X\tt  puUe  lienltli  and  comfurt  miut  ie  l«>iirntln].  we  n' clI  nut 
wr.  We  arc  aulliunml  by  Mr.  Thumjiti.n  lo  sinle.  (hat<hi>  v.  ill  l"h:.p;.v  iu 
■IhMraii  intpce(kmo[  Inairorka  luany  gtrntleinin  di'iiruux  u(a>iu|>tiii>|  ihis 


REVZEVrs. 

Durriplion  of  tie  Wiirmiiig  ami  I'tulilaliiig  ^Ipparalm  itl  Ihe  Rcii- 

dittceo/  C'iarhi  Batilingi,  E»q.,  Dursi!  iiln.il,  ALiucfuxlif  Souare. 

By  Churlp«  J;imi*s  Kiclwrilsoii,  F.R.I.B.A. 

This  [ininj>tilet  Ik  ii  Biiceim-t  dfscriplion  uf  one  of  Mr.  Perkiim'  ap- 
pntiitiis  fitli'il  fur  wiirniiiif;  Mr.  BiiiiltiEro'K  ri-siiiem-e,  iiiiil  foriits  »it 
adili-raliim  to  u  work  by  Mr.  llii-hurd'Sim  uii  Wuriniiig  ;itiil  Ventil.iting, 
niitioetl  by  w*  some  tiinii  iKK'k. 

In  thix'  jinmiililel,  llin  niitlior  lluii  ^tvii  dr.m'iiif^,  uf  Mr.  liMagK'n 
liuiiiu-,  Kliewiiig  wli.il  tviiv'  the  ]>i[ieN  ure  ilistrilniteil  tliiiiiigluiut  the 
roniiut  nixl  Htrtire:isi;.  H«  linn  nlwi  glvi-n  siimi?  aililitioual  ilriwiiup 
u|iim  an  eii'ur^d  ih-hI«,  es|ilniiiin^  the  ii|i|iiirif  iis. 

t'liim  exiiiiiiiiiiig  llic  dr.iuii^  it  H|>|>f:irs  to  ui,  llmt  il  woiilit  )m-  fur 
tii'lti-r,  if  instiMil  of  titi-  |ii|u'M  Ijr.nicliiiig  iiT  fniin  »  niiLlli|il(>  em.'k  ul 
right  iiiip^c*,  ihry  wire  miidi'  In  start  uilli  a  ciirvi',  imil  tlin  uiiiulli 
furiiieil  tvilli  n  l»n^  orilicp,  ^ulually  diiniiiisliii^  otT  like  a  (ruiii[iel, 
(o  tlie  HUB  i.f  (tu:  vii'f.  From  tlie  want  of  sninc  suvli  arriiiiEri'- 
mml.  prolnHy  it  in,  tliat  llie  iliiiiii|;  roiim  ■.m\  liml  ruoiii  eirciilaliinia  of 
Mr.  llablKigc'i  resiilentv  are  mit  nHi-elivH  j  wt-  iiimgino,  lliut  lu-eonlii^ 
to  titf  eoDHtnu'timi  of  llii>  inidtiidi'  cnck,  thu  lint  wuti-r  riiKlii'H  up  tu 
the  i-nd  or  tup  <if  tliu  I'uek,  ami  ilislrilMit.-s  ihii:tf  nipiilly  tliroiigli  lliR 
two  iijiin'f  braiiebcs  anil  )iawi>H  by  the  tw(i  Inwer  luie!-,  wIkth  llio 
wat<*r  eirciiUitinp  tlirui^li  the  |>ip<'ii  ercale^  an  I'llily,  ami  pri^vciitH  a 
frei-  egress  into  lln-  lower  pipeTi;  llic-re'iy  iilMtriicliiifl  tin;  fm;  lireuln- 
tiint  to  till?  Ih-i1  ruiiinH  niid  dining  ruuin  :  »>■  Nhuiild  v<-ry  miieh  like  to 
sec  this  siiirgesliiiii  tiii'd,  uliiili  iiii;;lil  n'ly  iM-ily  In?  iluiii',  witjVHit 
■niieh  ilii<liirlMiic'>  uf  tin'  |ii|ii'!i.  W'l'  fi'i'l  eonviiii'ml  iluit  wanaiiiK 
npiiiirutimi'i*  an"  oflrn  .•uiidi'iiini'il  fur  lli-  w.iiit  uf  a  Ii1tl«  .itti-iiliua  ill 
luici^rlaintng  the  cniwi's  of  tln'ir  failure  ur  di'fivl,  as  il  is  l.f^'n  foiiml 
lliiit  in  KOiiiP  Kitiialinii-,  nn  K[iiinraliis  ix  elleilive,  wliile  in  olhiT«,  :i 
siuiilnr  appnr.ilii*  imivif  a  to1.il  fiihirc. 

Tlieqiiaiilily  uf  find  stilted  to  In-  xiiHicii^tit  for  warmiiij;  Mr.  Balibage'ii 
rwidi-ncc  is  very  small,  ami  if  it  iloen  its  duly  i^deelividy,  imtit  jiniVB 
the  a]ipiiniti»  tu  bo  very  ircimoinic. 


The  autluir  lias  in  thia  work  entered  ii|>on  a  Iiiltierfu  nlmofll  luicx- 
ploriHl  field  uf  rest^  ifcli ;  for  tlw  aiilliors  wliu  luot  previuiisly  n'rilten 
on  tliL'  s(e:iin -engine  liail  warcoly  toinlu'd  iipiui  tlii!  gi'iieral  Iheiiry. 
He  ims  emleavoiired  to  analy/e  tlii!  phi-noineii:!  whieli  lake  plaiw  lit 
ste.iiD-eiigiues,  lo  poiol  out  the  laws  which  goToni  tlieir  elfuclis  anil  tu 
reduce  Iheiu  to  u  perfect  system.  This  was  :ui  ardiioin  cntcrjirise, 
ilihI  haa  nut  been  ultogetlieV  willioul  wicctBiii :  Hit;  uiitluir  h:ia  eitn< 
Uisheil  two  fiimlajneiilal  lawn,  wliicli  he  eoiuiilers  a«  farniing  tlie  iMain 
of  till-  whole  llieory,  bnt  lie  tins  iv'glecled  otlient  which  ciinnut  with 
propriety  lie  omitteil.  However,  when  wc  consider  llie  miignitiuln 
iinil  nuveltr  of  tlie  iiuderbikii^,  nc  c.inmitbc  surnriseilat  fiivlii^sunift 
defects  and  umissiuus,  wlnrh  it  would  ruipiirc  a  kn^  anil  Inburiou*  in- 
viwtigation  to  remove;  we  ought,  tllerefure,  to  give  M.  de  I*umlKnir 
nedit  for  tlie  M^rx'ice  which  he  hit  rendered  to  science,  iHiping  timt 
his  work,  which  every  one  wlio  takes  au  interest  in  the  subject  might 
to  pittscss,  will,  by  u[>eiiii^  n  new  ehaiiiiel  fur  diHCuxsion,  slimulaln 
others  tu  join  llwir  eiidenvoiirs  iu  a  work  of  su  iiiiivh  geoend  utility 
and  interest.  We  wish  it  then  to  Ih^  distinctly  iindersluod  that,  in  tlie 
ubservnliiins  we  are  aljuiil  (u  make,  we  ure  far  from  liavii^  ni^'  inten- 
tion of  depreciMting  the  laliuuni  uf  the  talented  nulliur,  whose  rhief 
fault  seeius  to  have  lieen  ii  deliciencv  of  prautieal  ex|ierience :  our  sole 
aim  JK  tu  elii'tt  trutli,  uml  aid,  as  far  us  lie^  in  uiir  jiuwer,  in  tlie  ad< 
v.inceiuetit  of  nici-hauiciil  science. 

The  work  is  divided  iiUu  twelve  chapters.  Ch:i|i.  I.  is  intended  (o 
prove  the  inaccuracy  of  the  ordinary  iiielhuds  uf  calcululioi^  nitd  tlie 
accur.icy  uf  the  jiroiKised  tlietiry. 

Chap.  II.  treats  of  the  laws  tvhitli  n'gntale  the  mechanical  action  uf 

InCba|<.  111.  Ihe  ^eral  theory  uf  llie  sleam-eiigine  is  developed, 

awl  ill  encll  of  the  loliowing  eli.ililej!"  il  is  ;ippliei|  to  a  parlicultir  sys- 

In  the  first  section  of  Chap.  L,  where  the  urdinary  mode  of  ealciila- 
tion  ia  iixplaiiied,  tliere  is  a  little  riinfusiuii  n-specting  the  tenn  litv- 
nlic  ifftd.     Tlie  author  tells  us,  pagii  5,  tliul  by  this  inodo 

Tlie  fiiri-e  i:pidied  to  the  idslon  was  c<;inpiitL'd,  iu  tnii[xising  Ihe  jircisure 
of  Ihe  steam  in  the  cylinder  equal  tu  thai  of  the  steam  iu  llie  boiler :  that  is 
to  say,  the  Hi.-.a  of  llie  piston  was  iindiipliL-d  by  the  pressure  uf  tlie  >>lp.am  in 
the  luiler,  nldch  gate  tlic  fnrce  cyeneil  by  Ihe  en^uc;  this  runiill  was  then 
midliplied  hr  the  velocity  of  the  piston,  and  thus  was  ohiuincil  lb«  Huortlia 
circcl  of  thc'eDgiiic.    But  thcrcsuK  of  this  (al';'il»}JissiiV«!Wi%\*«sii.^MDS'^"*. 
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power  having  been  found  equal  to  the  resistance  in  tlie  firrt  case,  would  be 
necessarily  superior  to  the  resistance  in  the  second. 

7thly  and  lastly.  On  looking  over  our  experiments  on  locomotives,  the 
same  engine  will  be  seen  sometimes  drawing  a  vcr}'  light  load  ^vith  a  high 
pressure  in  the  boiler,  and  sometimes,  on  the  contrary,  a  very  heavy  load  with 
a  low  pressure.  It  is  then  impossible  to  admit,  as  the  ordinary'  tlieory  would 
have  us,  tliat  there  is  any  fixed  ratio  whatever  between  the  two  pressures. 
Tliis  effect,  moreover,  is  most  easy  to  explain ;  for  it  doi>ends  simply  on  this, 
tliat  in  both  cases  the  pressure  in  the  boiler  was  superior  to  the  resistance 
against  the  piston,  and  no  more  was  needful  in  order  that  the  steam, 
generated  at  that  pressure,  or  at  any  other  fulfdling  merely  that  condition, 
might,  on  passing  into  the  c>'linder,  assume  the  pressure  of  t)ie  resistance. 

Here  the  author  evidently  assumes  that  a  decrease  of  the  load  of 
an  engine  would  not  be  followed  by  a  corresponding  diminution  of 
pressure  in  the  boiler.  But  it  is  clear  that  tiiis  e£*ct  can  only  be 
prevented  by  partially  closing  the  regidator. 

All  that  precedes  is,  as  we  have  already  stated,  contradicted  in  the 
following  paragraph,  which  is  the  last  of  the  section. 

It  is,  however,  essential  to  obser>'e,  that  we  wish  to  establish  by  these 
reasonings,  that,  since  the  pressure  in  the  cjlinder  is  fixed  a  priori^  it  cannot 
depend  on  the  pressure  of  the  boiler  {  but  we  believe,  on  the  contraiy,  as 
will  l>e  seen.  Sect.  VII.,  that  the  pressure  in  the  cylinder  being  once  regulated 
by  the  resistance  on  the  piston,  that  of  the  boiler  afterwards  de))eiids  on  it, 
in  proiK>rtion  to  the  size  of  tlie  passages,  the  volume  of  steam  prodiiopd,  an(l 
the  weight  of  the  safety-valves.  It  would  only  be  for  want  of  making  this 
needful  distinction,  that  we  could  l>e  thought  to  admit  an  entire  indeiiendence 
between  the  two  pressures. 

Sect.  VL — Comparison  of  the  two  tkories  in  their  application  to 

particular  ezamplen. 

The  facts  here  stated  require  a  corroboration  before  we  can  admit 
them  as  evidence  of  the  correctness  or  incorrectness  of  any  theory. 
The  examples  cited  are  two  experiments  which  are  given,  pages  283 
and  234  orPamboai^s  Treatise  on  Locomotins, 

1.  Tlie  locomotive  engine  Leeds,  which  has  two  cylinders  of  11  inches 
diameter:  stroke  of  the  piston,  16  inches;  wheels,  5  feet;  weight,   7*07 

tons;  drew  a  load  of  81*34  tons,  ascending  a  plane  inclined  at  the 

velocity  of  20*34  miles  per  hour ;  \he  eifective  pressure  in  the  boiler  being 
54  lbs.  per  square  inch,  or  the  total  pressure  68*71  ll>s.  per  sqiure  inch. 

2.  The  same  day  the  same  engine  drew  a  load  of  38*52  tons,  descending 

a  plane  inclined  ■  ■,  at  the  velocity  of  29*09  miles  per  hour ;  the  pres- 
sure in  the  l>oiler  being  precisely  the  same  as  in  the  preceding  experiment, 
and  the  regulator  opened  to  the  same  degree. 

We  do  not  believe  it  possible  that,  under  such  circumstances,  the 
pressure  in  the  boiler  coula  be  so  high  in  the  second  c.ise  as  in  the  first. 
But  if  the  pressure  were  really  08*7 1  ll>s.  on  the  square  inch  in  the 
first  case,  we  are  led  to  the  conclusion  that  it  could  not  have  l)een  more 
than  46*44  in  the  second,  to  satisfy  all  the  conditions  supposed.  On 
this  hypothesis  we  should  find,  using  the  coefficient  0*025,  in  both 
cases: 

1st  Case.    Useful  oflect,  by  the  ordinary  calculation, 
(G871  X  0-6-25  — 14-71)  x   19008      . 
Useful  eflVct  nrodnciHl,  from  M.  do  Pam- 
bour's  calculation,  i>age  3.3  .... 

Difl'erence 
2nd  Case.    Useful  cflfoct  by  the  ordinary  calculation. 
(40.44  X  0-625— 14-71.)  x   190  08     . 
Useful  efl'ect  urcMluced,  from  M.  de  Pam- 
bour*s  calculation 


53C7  IIm. 
5404 


37 
2721 
2708 


Difference . 
Mean  diderencc 


13 
12 


Thus,  supposing  the  amount  of  resistances,  as  calculated  by  M.  de 
Pambuur  to  be  correct,  as  well  as  the  pressure  in  the  boiler  in  the 
first  case,  but  reducing  tlie  pressure  in  the  second  case  in  conformity 
with  the  law  of  the  flowing  of  elastic  fluids,  aiHl  making  use  of  the 
coefficient  *(>25,  we  commit  an  error  by  the  ordinary  mode  of  calcu- 
lation of  37  Ills,  in  the  first  case,  and  13  lbs.  in  the  second,  onepluB  and 
the  other  minust  so  that  the  mean  em)r  is  12  lbs.  By  M.  de  Pam- 
bour's  method,  the  error  is  404  lbs.  in  the  first  case,  and  131  lbs.  in  the 
second,  one  pla$  and  the  other  miniiSf  making  the  mean  error  130 i 
lbs.  But  we  have  no  doubt  one  of  the  resistances  has  been  estimated 
too  hi^h  in  the  second  case,  namely,  the  resistance  caused  by  the 
blast-pipe.  In  the  first  case,  this  was  assumed  to  be  equal  to  3*4  lbs. 
on  each  square  inch  of  the  pistons,  which  wo  believe  to  be  very  near 
the  truth ;  but  in  the  second  case,  where  the  cylinder  is  fillecl  with 
•team  of  lesa  elastic  force,  th«  resistance  it  upposerf  to  its  expulsion 
/>  foAen  at  5'1  lbs*  per  square  inch,  we  codculate  it  to  be  about  2*6  lbs. 


per  square  inch,  which  makes  the  sum  of  resistances  in  the  a*!flni4 
case  (supposing  all  the  rest  correct)  less  fay  475  lbs.  than  in  the 
author's  calculation.    We  should  thus  have  in  this  caae» 

Effort  exerted  by  the  engine  by  M.  de  Parobour*s  calculation    .    7215  lbs. 
Kfiect  produced,  including  friction,  &c 687] 

Diflieronce        ....     34^ 
Tliis  diffoirence,  being  on  the  same  side  as  that  in  the  first  case, 
makes  the  mean  error  3/4  lbs. 

However,  ignorant  as  we  are  as  to  the  actual  pressure  in  the  boiler, 
and  the  exact  (quantity  of  steam  which  passed  through  the  engine  in 
the  two  experimeuts,  we  can  offer  nothing  but  surmises  and  hypotheses 
on  the  subject,  hoping  that  all  doubt  and  uncertainty  may  shortly  be 
cleared  away  by  more  circumstiintial  and  conclusive  experiments. 

We  would  not  be  understood  to  approve  altogether  of  the  ordinary 
mode  of  calculating  the  power  of  a  steam-engine :  we  believe  the  fric- 
tion of  the  engine  to  Ixe  generally  much  cxiiggerated,  and  we  do  not 
look  upon  the  system  as  perfectly  accurate ;  yet  we  cannot  admit  the 
proofs  brought  forward  by  M.  de  Fambour  as  conclusive  of  the  inaccu- 
racy of  this,  or  the  accuracy  of  his  own  theory. 

Sect.  VII. — Of  the  area  of  the  %team  pa»%age%m 

We  have  already  mentioned  that  the  author  asserts  in  this  sectioe 
"  that  the  degree  of  opening  of  the  regidator  can  have  no  influence  on 
the  pressure  in  the  cylinder,  but  that  its  reaction,  on  the  contrarv,  is 
upon  the  pressure  in  the  hoit(r.**  This  he  endeavours  to  demonsbrate 
in  the  '18th  and  following  pages,  but  we  think  we  can  shew  from  the 
following  quotiUion  tliat  lie  li:is  miscomprehended  the  meanii^of  the 
expression,  that  the  dtgm  ofoftning  of  the  regulaior  inJiuenceiDk  pnt' 
sure  in  the  cylinder^  and  that  his  arguments  fully  prove  Uiat  this  pres- 
sure is  really  influenced  by  that  circumstance. 

It  should  be  borne  in  mind  that,  when  it  is  stated  that  a  contraction 
of  the  steam  passages  is  accompanied  by  a  diminution  of  pressure  in 
the  cylinder,  the  velocity  of  the  piston  is  supposed  to  be  constant; 
the  author  admits  that  that  contraction  may  chaqge  the  quoMtHf/  of 
steam  which  passes  through  it,  therefore,  a  smaller  quantity  haviif  to 
fill  the  same  space,  its  density,  and  with  it  its  pressure  must  neces- 
sarily be  diminished.  But  M.  de  Pambour  objects  to  this,  that  the 
pressure  in  the  cylinder  is  always  strictly  determinedt  ^friori^  by  the 
resistance  on  the  piston.  This  is  true ;  but  if  the  resistance  oa  the 
piston  is  not  known,  neither  is  the  elastic  force  of  the  steam,  and  itii 
evident  that  with  a  given  pressure  in  the  boiler,  area  of  steam  pasMga 
and  load,  the  piston  of  an  engine  can  only  travel  at  a  certain  vekxitf  i 
so  that,  if  the  pressure  in  the  boiler  remain  the  tame,  but  the  area  of 
the  passages  be  contracted,  the  same  velocity  can  only  be  kept  op  by 
diminishing  the  load  or  resistance  on  the  pistoug  In  wUch  case  the 
pressure  in  the  cylinder  must  also  be  diminished^  according  to  II  ds 
Pambour's  own  theory. 

In  concluding  our  remarks  on  the  first  chapter,  we  will  observe thst, 
in  our  opinion  the  theory  proposed  does  not  diflfer  in  any  great  degfe 
from  the  ordinary  thcorv,  but  in  consequence  of  the  opinion  enter- 
tained by  the  author,  that  there  can  exist  any  differenee  wbaterct 
between  the  pressure  in  the  boiler  and  that  in  the  cylinder,  the  renlls 
furnished  by  the  two  theories  appear  to  be  totally  at  variance.  M-de 
Pambour's  chief  objection  to  tlie  ordinary  theory  is  to  Uieuieofa 
constant  co-efficient ;  but  if  the  co-efficient  were  applied  to  the  e&c* 
tive  pressure,  instead  of  the  total  pressure  in  the  hoiler,  it  wouhlbe 
little  more  a  method  of  co'efficienis  than  tliat  proposed  fay  the  autfaar; 
for  it  would  become 

r  =  *(«—/>), 
r  being  the  pressure  on  each  square  inch  of  the  piston  due  to  the  hnd 
or  useful  effect,  R  the  total  pressure  in  the  cylinder  (which  we  wasf 
assume  to  be  known,  since  we  suppose  that  pressure  to  differ  but  ia* 
considerably  from  that  in  the  boiler,  and,  therefore,  consider  it  a  mi- 
ciently  near  approximation  to  take  off  a  constant  proportion  of  tbr 
latter),  p  is  the  pressure  on  the  opposite  side  of  the  piston,  and  i  tbr 
constant  co-efficient    By  M.  de  Pambour's  theory  we  find 

in  which/  is  the  friction  of  the  engine  without  any  load.    M.  de  Pta* 

hour  estimates  the  fraction  -——  **--»  and/=  llh.;  and  if  west- 

1  +  J       8  ^ 

sume  R  — /?  =  16,  for  a  condensing  engine,  we  shall  have,  for  that 
particular  case,/ ==    ^^  (^ — ;?),  and 


r=-J    ((fl_,^-l(i»_p)} 


U3D.] 
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or  r  =- 


105 
128 


(R—p)  =  -^SOa  (R—p). 


If  now  we  assume  R  — p=z  141b8.,  we  shall  have 

r=T{(R-l')--l(.R-p)} 

13 
or  r  =  —  {R—p)  =  -8125  (R—p). 

Thus  if  we  made  use  of  the  co-efiicient  *8203  instead  of  *8125,  we 
should  commit  an  error  of  -0078  {R  —  «)  =  •10921b.  per  square  inch. 
Id  the  same  manner  it  may  be  shewn  that  if  we  applied  the  same  co- 
eflicienty  *820dt  when  the  effective  pressure  R  — p  was  Iblbs.,  the  error 
would  be  -0061  (R — p)  =  'lODHlbs.  per  square  inch.  It  is  thus  de- 
monstratedy  for  condensing  engines,  tnat,  supposing  M.  de  Pambour's 
constant  co-efficients  to  be  correct,  no  error  worthy  of  notice  wuuld  be 
committed  by  applying  a  constant  co-efficient  to  the  effective  pressure 
in  the  cylinder. 

For  high  pressure  engines,  the  same  values  are  attributed  to/ and  8 
as  for  low  pressure  condensing  engines.  Thus,  taking  R  =z  GOlbs.  and 
p  .=  151b6.  for  simplicity,  we  find 


r=j[(.R-'P)-^^(R"I»} 


or  r  = 'S556  (R^  p). 
AMumiqg  now  r  =  95,  whence  r  — /?  =z  80|  we  have 

or  r  = -8641  (/?—;?). 

The  error  committed  by  making  ase  of  the  co-efficient  *855G  instead 
of  the  latter  would  be  0085  (R — p)  =  •681bs.  per  square  inch,  =  -01 
r  nearly.  In  the  same  manner,  by  taking  R  —  ^  =  10,  it  may  be 
•hewn  that  the  co-efficient  ought  to  be  *7875,  in  which  c:isc  the  error 
committed  by  using  the  first  co-efficient  would  ho.  -OGSl  (R  — p)  = 
-tVSllbs.  =  0^7  r  nearly.  This  error  is  too  great,  even  for  practical 
purposes ;  but  it  would  be  easy  to  determine  another  co-efficient  for 
the  lower  pressures,  which  should  .l)e  sufficiently  accurate,  and  the 
meikod  of  cO'efficients  would  be  as  correct,  and  much  more  easy  of  ap- 
plication than  that  proposed  in  this  work. 


An  Euay  on  Arithmdical  Perspeciire;  in  which  the  repreteniation  is 
obtained  by  computaiion  from  the  known  dimensions  and  position  of 
tke  object.    By  C.  E.  Bernakd,  C.  E.     1839,  J.  Williams,  London. 

Mr.  Barnard  in  this  essay  has  attempted,  what  we  believe  has  not 
been  before  done,  to  make  Perspective  a  Science,  and  a  branch  of 
Mathematics.  Instead  of  drawing  the  lines  to  vanishing  points,  he 
proposes  to  ascertain  the  relative  positions,  heights  «ina  lengths  by 
arithmetical  calculation,  although  the  artist  may  be  averse  to  this 
mode  of  proceeding,  calculation  being  foreign  to  his  profession,  it  will 
be  found  by  the  engineer  and  the  scientific,  a  most  interesting  and 
valuable  acquisition.  We  cannot  do  better  than  by  letting  the  author 
explain  for  himself,  for  which  purpose  we  shall  give  some  extracts 
from  the  introduction. 

By  the  term  Arithmetical  Perspective,  I  mean  the  application  of  arithmetic 
to  the  pmpose  of  obtaining  the  dimensions  and  position  of  the  representation 
of  an  origind  object,  which  application  of  arithmetic  amounts  to  this :  when 
certain  geometrical  relations  arc  found  to  cxibt  l)ctwecn  lines,  we  substitute 
the  numerical  values  of  those  lines  for  the  lines  themselves.  Now,  as  by  far 
the  greaftcr  part  of  the  lines  necessary  to  the  conpidemtion  of  perspective  are 
imaginary  ones,  by  making  use  of  their  values  we  are  thus  enabled  to  desig- 
nate them*  and  to  draw  only  such  as  are  absolutely  essential  to  a  complete 
lepmentation  of  the  original.  The  object,  however,  of  the  present  treatise 
is  to  show  bow  wc  may  indicate  the  original  lines  of  an  object,  as  well  as  the 
imaginary  ones,  by  means  of  their  numerical  values;  thus  obviating  the 
necoslty  of  drawing  a  plan  and  elevation  of  the  object  to  be  represented  per- 
•pectively. 

In  the  description  of  objects  whose  forms  are  geometrical,  such  as  build- 
faigs,  by  means  of  penpectve,  it  will  often  be  the  easier  mode  to  ascertain 
the  dimensions  and  position  of  the  representation,  by  computation  than  by 
construction,  according  to  the  usual  methods.  If,  for  instance,  a  draughts- 
man were  adccd  of  what  size  should  a  tower,  one  hundred  feet  in  height,  and 
distant  a  mile,  l>e  shown  upon  his  drawing,  he  woidd  be  obliged  to  perform 
se««ral  operations  before  the  required  ansi»*er  could  be  given ;  the  truth  of 
which  would  depend  altogether  upon  his  accuracy  in  drawing. 

Arithmetically,  however,  the  result  may  ))e  obtained  with  far  greater  cor- 
rectness and  dispatch,  thus :  if  the  picture  be  viewed  at  the  distance  of  a  foot, 

100 
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the  representation.    But,  liefore  detailing  the  means  by  which  wc  arrived  at 
this  answer,  some  preliminary  considerationB  require  our  attention. 

Proposition  I. — The  size  of  the  inuige  in  the  eye  varies  as  the  size  of  the 
object  directly,  but  as  the  distance  of  the  object  inversely. 

Let  tlic  distance  vb  \\e  constant,  then  in  the  triangles  avb  and  ^vr,  we 
have  by  the  preceding,  a 6  :  av  =  qr  :  rr.  Likewise  in  the  triangles  ave 
and  prr  we  have  :  av  :  ac=vr  :  pr\  therefore  ab  :  ac=qr  \  jv/-,  and 
alternately  ab  '.  qr=:ae  '.  pr.  That  is  to  say,  the  size  of  the  image  is  in 
proportion  to  the  size  of  the  object,  when  the  distance  remains  the  same. 


liCt  the  size  of  the  object  l)e  constant ;  then  in  the  triangles  aoc  and  pvr 

we  have  ac  I  cc=pr  :  pv,  or  — = — .    But  pv  is  constant,  for  it  is  the 

pv    cv 

radial  from  r,  the  pupil,  to  p  at  the  back  of  the  eye;  therefore  pr,  the 

image,  varies  as  —  :  that  is,  as  ac,  the  object  directly,  and  as  cp,it8  distance 

cs 

reciprocally. 

We  now  perceive  that  objects  vary  in  apparent  size  according  to  their  dis- 
tances, because  the  images  of  those  objects  in  the  eye  actually  become  larger 
as  the  objects  approach,  or  the>'  decrease  in  size  as  the  originals  recede. 

I  have  here  consideriMl  the  object  to  be  of  but  one  dimension,  as  a  line. 
If,  however,  the  object  l>e  of  two  dimensions,  as  a  plane,  then  the  plane  of 
the  image  will  evidently  vary  as  the  plane  of  the  original  object  directly,  and 
rcciprooilly  as  the  square  of  the  distance. 

Mr.  Barnard  commences  his  instructions  by  giving  some  definitions 
of  perspective,  he  then  proceeds  to  lay  down  preliminary  proposition, 
for  the  study  of  his  system  of  perspective. 

PRELIMINARY    PROPOSITIONS. 

■ 

Proposition  l.^Thc  size  of  the  image  in  the  eye  is  proportional  to  the  size 
of  tlte  picture,  divided  by  the  distance  of  the  picture. 

It  has  already  been  proved  that  the  size  of  the  image  jE»r  is  proportional  to 
the  size  of  the  object  ae  divided  by  the  distance  ev.  Let  jtjt,  representing 
the  plane  of  the  picture,  be  drawn  parallel  to  ac,  then  the  triangles  arc  and 
XV z  SIC  similar,  and  therefore  the  sides  about  the  equal  angles  proiwrtional. 


or 

and 

therefore 

or 


ac  .  evm^xx  \  zv 
pr  '.  pv=»ac  \  cv 
pr  : pv^xi :  zv 
pr  Tx 

pv  zv 


Bnt^r  is  constant,  therefore  the  image  pr  varies,  as  xz,  the  picture  di- 
rectly, but  2A  XV,  the  distance  of  the  picture  inversely,  whicli  relation  is  the 
same  as  that  already  6hown  to  exist  1>etwecn  the  image  and  the  original  ob- 
ject ;  therefore,  if  the  representation  be  drawn,  as  here  supposed,  bearing  the 
same  proi>ortion  to  its  distance  as  the  object  docs  to  its  distance;  wc  may 
then  dismiss  altogether  the  consideration  of  the  image  formed  within  the  eye, 
and  confine  our  attention  exclusively  to  the  object  and  its  representation. 

Proposition  2,  Case  1. — The  representation  is  equal  to  the  product  of  the 
original  object  into  the  distance  of  the  picture,  divided  by  the  distance  of  the 
object. 


— /• 


In  the  triangle  apc  let  ac  be  pcrpendicidar  to  vc,  and  draw  zx  from  ;  parallel 
to  ea.    Then  we  have,  by  preceding  propositions,  ve  \  ac^vz',  xx 

acx  vz 

or  xs^BK    • 

ve 

Example : — ^Let  ac,  equal  to  1000  feet,  be  a  vertical  line  whose  perspective 
representation  is  required ;  vc,  equal  to  5000  feet,  the  distance  of  the  object 
from  the  point  of  light  v.  Let  alw)  t)ie  plane  xs,  u^nm  which  the  rqiresen- 
tation  of  a  c  is  required  to  be  drawn  at  the  distance  of  500  feet  from  v,  1)e 
parallel  to  ae;  then,  to  find  the  height  xx  of  the  representation,  we  have 

M-^^^^^-lM  ftet,  the  xcqpdKfd  hcifht. 


Wf 
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SXFTBHBBft, 


l»  to  bv.     Bj  the  pitiiDiu  propoiitioD  w 


dingtheM 

2r 

b  :  a»-t 

bt^2vy  :  y 

..*  +  * 

»«,«.!  to- 

f' +  V 

il  equal  to  j: 

therefore 

oftheeqMtionby 

2 

we  get 

e=ey  .  xi 

tfaerdbre 

«-=- 

it" 

loUOOfcet 

be 

a  TcrticBl  line,  whow 

reprc 

Exuiple: — hAac.toMi , 

■entation  ii  Kquiied ;  tl,  equl  to  SOOO  feet,  tbe  dirtuice  of  the  oliject,  *nd 

XI,  tbe  pUne  of  the  ractnie  pnriUel  to  o  e,  it  the  diitancc  of  SOO  feet  from  v. 

,  llOOxSOO     „„,^ 

The  for  the  height  of  the  repretentatioD  we  hiTejfi— — .„^      =110feet. 


5000 


Cau  3. 


■Iw  in  the  triingle*  evb  ind  fry 

we  have  vi  '.    ie=vy  :  yz 

mnltiplTing  the  fint  equation  b;  2,  anil  then  lubtnieting  the  lecoDd, 

weget        .        vb  :  ah—bc  =  vy  :  xy—yz 


therefine 


hv  :  a 


=ey  : 


EiUBpte: — Let  ac,  equal  to  900  feet,  be  a  vertical  line,  wboie  repmen- 
tationlt  nqiiired;  tb  the  horizontal  diilance,  or  distance  of  the  ol^ed,  equal 
to  SOOO  feet,  and  xy,  the  plane  of  the  picture,  parallel  to  aS  at  the  distance 

of  500  feet  from  r.  Then  *s= — jggjj —  =  90  feet,  tlie  required  height  of 
the  repreienUUon. 

In  each  of  the  foregoing  three  cases,  we  observe  that  the  same  rule  holds 
good ;  namely,  the  height  of  the  represcnUtioD  it  alnoyt  eqiul  to  the  height 
of  the  original,  moltipUed  into  the  distance  of  the  picture,  and  the  product 
divided  by  the  distance  of  the  object,  whether  the  base  of  the  object  be  level 
with  the  point  of  sight,  below  it  or  above  it.  It  is  evident  thst  the  same 
rule  applies  to  horizontal  lines  (lines  drawn  npon  tbe  horizontal  plane),  for 
the  purpose  of  obtaining  tbe  widths,  by  merely  substituting  in  the  above  pro- 
portion tbe  word  width  instead  of  height,  thus: — the  width  of  the  repre- 
sentation is  always  equal  to  the  width  of  the  original  object,  multiplied  into 
the  distance  of  the  picture,  and  the  product  divided  by  the  distance  of  the 
object.  OI>serve,  that  this  proportion  for  the  widths  holds  good  only  when 
the  plane  of  picture  and  the  original  plane  are  parallel. 

If  the  distance  of  the  picture  be  taken  =  a,  we  have  vc  '.  ac  —  o  '.  xz,  or 

X*  = =0.  If  the  distance  of  the  picture  be  taken  equal  to  the  dis- 
tance of  the  object,  we  have  ee  :  «c  =  pc  ;  xi,  therefore  xx  =  f-'-'" 


PnptiUim  3.-  -If  we  consider  the  surfaces  of  objects,  we  tball  And  that, 
the  distance  of  tbe  picture  being  conatant,  the  repmentation  varies  ii  tbe 
object  directly,  but  as  the  square  of  the  distance  inversely. 

Let  the  original  plane,  mbed,  and  the  plane  of  the  picture,  mnof,  be  pa- 
rallel. We  have,  upon  the  vertical  planer—  vl  :  a^— *t  :  mp 
and  upon  the  horizonlil  phaa  »l  :  «t=c«t  :  ass  mBU^ji^  (»Q>  :  «<)( 


but  adxaiSi  equal  to  the  nirflue  of  the  plane  abedi  also  i>j>xss«  is 
equal  to  the  surface  of  the  representation,  or  («()'  :  at^tf =(v*)>  :  ■■>•■ 

and  mnep  = -fJ^T^ 

that  is,  the  surfkie  of  the  representation  is  equal  to  tbe  original  sor&ce  msl- 
tipUed  into  the  square  of  the  distance  of  tbe  plctnie,  and  the  prodnct  divided 
by  the  square  of  the  distance  of  the  object.  Now,  if  (vt)>  be  constant,  then 
mnop  varies  as  abed  directly,  but  as  (vf)*  inveraely. 

Having,  I  hope,  already,  l^  aid  of  the  very  (ew  propodtions  Just  gina, 
loccessfully  demonstrated  the  leading  principle,  I  shall  now  asdcsvoar  t* 
apply  the  foregoing  rules  to  some  of  the  most  obvious  and  genoal  eaamflei 
in  perspective. 

The  author  has  {nven  full  uBtructions  and  rules  for  the  applicatita 
of  the  ayatem  to  Parallel  penpeclirc,  followed  br  ainiilw  directioM 
for  Angular  penpKttte.  From  Hhich  we  aelect  tne  foUowing  pradi* 
cal  example  1 — 

■' Reauired  the  perspective  repreientaUcHi  of  a  square  building  «f 
which  tne  accompaiiring  aketeh  la  a  {dan. 


the  leoj 

then  Ihi 

"Up* 


plane  o 

plane  o 

"Th. 

have  V. 

distanci 
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114 
"For  the  height  am  we  have  90  :  38=30  :  am,  or  a»»  =  -     = 

12*G6  in.    Make  am  equal  to  12* Gt)  in.,  and  from  m  draw  mg  and 
inA,  to  meet  the  porpendiculars  from  dwad  c  in  p  and  ji.     Now  from 
p  aiid  »  draw^i  and  ng, 
"Let  the  thickness  of  each  of  the  piers  })e  G  feet ;  then  for  the  point 

1  we  have  96  :  70= 3u  :  1,  or  1=  ^  —  =  21-S7  in.  from  A.     The 

9u 

point  2,  in  thecentre,  isi=     —  =:20in.  from  h\  the  point  3  is  = 


2100 
114 


=z  18*42  in.  from  k. 


"  In  a  similar  manner  we  find  that  the  point  4  is  =  -:.,- .  —  in.  from  g ' 


i2G 


80X40  . 


80X40  . 


the  point  5  =:     ,_,     in.,  and  G  =  ---  - —  in.  from  g. 

lo5  1 14 

"At  tliose  distances,  when  set  oflT,  draw  porpendiculars  to  gh, 

«*  Let  the  height  of  the  springing  «  of  the  arches  Ik?  21  feet ;  then  we 

have  90  :  24  =  30  :  8,  or  8  =  ^  =  8  in.  above  a.     Make  an  equa* 

9 

to  S  in.,  and  from  s  draw  sg  and  sk, 

**Let  the  arches  be  semi-circular;  then  the  height  /  to  tlie  crown 

will  be  33  feet.    Hence  we  get  90  :  33=30  :  /,  or  /  =  --'  =  11  in. 

above  a.  Set  it  up,  and  draw  tg  and  th.  The  intersection  of  ig,  with 
the  perpendicular  from  5,  gives  the  representiition  of  tlie  crown  of  tlie 
one  arch;  and  the  intersection  of  th,  with  the  perpendicular  from  2, 
gives  the  representation  of  the  other  arch.'' 

The  concludme  sections  contain  jiractical  examples,  and  shows  tlie 
applicability  of  the  system  to  Landuapt  Painting. 

Although  we  liave  extracted  very  freely  from  the  volume  before  us, 
we  must  refer  the  scientific  reader  to  the  essay  itself,  if  he  wishes  to 
obtain  a  knowledge  of  the  author's  system,  from  which  we  are  sure  he 
win  derive  much  pleasure,  by  contemplating  its  novelty  and  ingenuity 


jincktit  Half 'Timbered  HoMtH  of  England,    By,  M.  Haukksuox 
Architect    Large  4to.  3G  Plates.    Weale.     183G. 

We  know  not  how  to  account  for  the  date  upon  the  title-page 
otherwise  than  as  an  error  of  the  press ;  the  introductory  essay  bearing 
the  date  of  March,  1839.    It  is  possible,  therefore,  as  it  is  so  recently 
published,  that  tliat  portion  of  the  work  may  still  draw  forth  some 
Yeply  from  Mr.  Pugin,  unless  he  should  consider  Mr.  Haberslion  an 
antagonist  less  wortny  of  his  notice  than  was  the  anonymous  writer  in 
Traztf%  Magazine^  or  else  deem  it  more  prudent  to  be  silent.  Imleed 
silence  appears  to  be  almost  his  only  course  for  safety,  since  it  will  be 
exceedingly  difficult  for  him,  we  imagine,   even  to  make  a  show 
of  disproving  his  egregious  unfairness  with  respect  to  estimating 
the  architure  of  the  present  day,  and  further  nis  attack  on  Pro- 
testantism.   In  fact,  Mr.  Habershon  has  decidedly  the  best  of  the 
argument;  and  his  remarks  must  convince  every  one,  that  in  order  to 
make  out  anything  like  a  case  in  favour  of  his  own  views,  and  his  own 
churchy  Mr.  rugin  was  obliged  to  have  recourse  to  the  most  trumpery 
expedients  and  clumsy  shifts,  foisting  upon  us  the  house  of  the  com- 
mandery  of  the  Knight's  Templars  at  Grantham,  as  a  specimen  of  an 
ancient  inn,  because  it  is  now  converted  into  one ;  ami  dragging  for- 
ward the  wretched  structure  at  Battle  Bridge,  as  an  instance  of  a  mo- 
dem erfiM^  because  it  happens  to  bear  the  name  of  King's  Cross.    Had 
Mr.  Pug^n  contented  himself  with  showing  that  the  Uoman  Catholic 
religion  is  greatly  more  favourable  to  the  display  of  magnificence  in 
sacred  builmngs  than  Protestantism  either  is  or  afreets  to  ^ ;  and  that 
with  here  and  there  an  exception,  our  modem  churches  are  greatly  in- 
ferior in  architectural  character  and  style,  he  would  have  said  no  more 
than  the  truth,  and  no  more  than  what  the  public,  architects  included, 
are  ready  to  admit.    But  when  he  would  make  it  appear  that  not  only 
oar  buildings  belonging  to  that  particular  class — and  in  which  pomp 
and  splendour  are  rather  shunned  than  at  all  aimed  at — arc  inferior  to 
those  of  Catholic  times,  but  that  architecture  itself  has  progressively 
declined  among  us  since  the  Reformation,  and  continues  to  decline  still 
more  and  more  every  day ;  he  quite  overshoots  his  mark,  and  lays 
himself  open  to  the  charge  of  eitlier  wilful  blindnesss,  or  very  great 
inomioe.    No  one  can  £ny  him  zeal,  even  to  furiousness,  in  support 
(n  the  cause  in  which  he  has  put  himself  forth  as  a  volunteer  advocate  ; 
yet  it  may  he  questioned  whether  even  his  own  party  will  not  consider 
him  rather  an  ofieious  bnnglar.    No  one  but  a  complete  butiglar  would 
bare  gone  oat  of  his  way  as  he  has  done,  in  order  to  call  attention  most 
pointedl|r  to  one  yery  important  difference  in  the  condition  of  Catholic 


and  Protestant  church;  namely,  that  tli(»  clergy  of  ilie  latter  mav 
marry,  while  those  of  the  former  are  interdicted  from  doing  so;  wliieh 
prohibition  has  lK»en  the  source  of  the  most  enormous  sciimlals  to  the 
see  of  Rome,  not  only  among  its  monks  and  inferior  clergy,  but  its 
dignitaries;  nay,  njore,  in  the  person  of  its  supreme  ptmtills,  the  popes 
themselves,  many  of  whom  have  been  nu*n  of  tlie  niost  notorious  pro- 
fligacy, surrounded  by  mistresses  :nul  bistunls,  ami  who,  could  they  see 
Mr.  Pugin's  satirical  etching,  displaying  the  **  Nursery  windows"  of 
the  present  Ely  house,  in  Hover-street,  would  hold  il  to  be  a  most 
bitter  and  stinging  libel  upon  themselves. 

Now,  had  Mr.  Pugin  been  foreeil  to  bring  forward,  or  even  in  any 
way  to  allude  to  this  very  unfortunate  point  of  to///ra«/,  we  might  have 
pitied  and  compassionated  the  awkward  perpelxity  he  nuist  have 
found  himself  in:  but  when  we  fintl  him  actually  lugging  it  in  for  tlu* 
nonce,  all  we  can  say  is,  that  he  shows  himself  a  mosthhuiih'ring  Mala- 
prop  of  an  advocat**,  and  a  very  gre;it  blockhead. 

We  have  expressed  ourselves  with  far  greater  vivacity  than  Mr. 
Habershon  does,  for  he  does  not  apply  nrhiH  tp^smsinm,  the  epithets 
we  have  made  use,  yet  what  he  savs  clearly  enough  proves  they  are 
richly  merited  ;  therefore  the  only  ililferente' between  us  is,  that  In?  has 
more  of  the  »iiaviter  in  modo^  than  w<*  care  to  display  towapds  an  offender 
like  Welby  Pugin, — one  who  speaks  of  all  his  professional  brethren  of 
the  present  day  with  contempt,  stigmatizing  tliem  in  a  lump,  without 
a  single  exception  in  favour  of  any  one  architect  or  anyone  build- 
ing, but  cautiously  alMtaining  from  mentioning  or  alluding,  in  any  way, 
to  what  he  cannot  hold  u])  to  ridicuh*.  Critici>m  he  (Toes  not  even 
once  attempt;  for,  in  all  that  he  says,  there  is  nothing  that  amounts  to 
more  than  a  brief  and  decisive  enuneiation  of  censure,  without  any 
attempt  to  specify  or  even  explain  the  grounds  for  it.  Adopting  a 
very  different  course,  Mr.  Habershon  distinctly  answers  all  his  alle- 
gations ;  completely  anatomizes  his  contrasts,  ;in»l  examines  his  plates 
one  by  one,  in  doing  which  he  convicts  our  amiable  **  Mrs.  Candour"  of 
the  most  Jesuitical  sophistry  and  cunning,  and  of  a  dire«'t — most 
lalxjured  etlbrt  to  rej)resent  modem  architecture  in  a  very  degraded 
state  by  making  the  most  far-fetched  and  strained  comparisons.  Ac- 
cording to  Mr.  P.'s  rule,  we  should  be  justified  in  ccmtrasting  a  village 
alms-house  of  the  fourteenth  century  with  (-Jreeuwich  Hospital,  the  old 
gateway  leading  into  Hartliolonunv  Close  with  the  archway  at  the 
corner  of  the  (ireen  Park,  and  Oxford  Cathedral  with  St.  Paul's,  by 
way  of  showing  the  great  j)rogrcss  since  the  time  of  the  Ht»formation. 

Nay,  we  ver}'  much  question  whether  Mr.  1*.  is  (juite  sincere,  lx»- 
cause  his  zeal  looks  quite  over-actefl,  and  very  nuich  like  that  of  a 
barrister  who  feels  that  he  has  un<lertaken  to  defend  an  exceedingly 
bad  cause.  As  the  triumph  would  have  been  infinitely  greater,  we 
naturally  suppose  that  could  he  possibly  have  done  so,  he  would  have 
brought  forward  some  of  the  nry  Uni  specimens  of  modern  gothic 
and  confronted  them  with  only  second-rate  ones  of  the  earlier  period 
he  selects  from,  in  order  to  show  the  prodigious  superiority  of  the  ori- 
ginal style  ;  whereas  hy  resorting  to  a  directly  oi)posite  mode  of  com- 
parison, he  has  acted  highly  indiscreetly,  and  incautiously,  and  thrown 
a  slur  upon  the  cause  be  professes  to'  defend.  When  he  compares 
together  Bishop  Skirlaw's  chapel  aiKl  the  one  at  Somer's-town ; 
the  compliment  to  the  former  is  of  a  strangely  equivocal  kind,  some- 
what akin  to  that  of  telling  a  well-dressed  woman  she  looks  far 
more  like  a  beauty  and  a  fine  lady  than  a  slatternly  dowdy  dogs. 

Setting  aside,  however,  all  unfairness  of  this  kind,  then?  is  one 
circumstiince  which,  in  his  "  candour,"  the  author  of  the  contrasts 
ought  most  assuredly  to  have  noticed  and  l)orn»*  honest  testimony  to, 
namely,  that  so  far  from  our  being  at  all  iasensible  to  the  beauties  of 
gothic  architect,  the  study  of  it  has  been  greatly  encouraged  among  us 
(iurine  the  last  half  century,  and  that  an  accpiaintance  with  it  is  now 
considered  almost  indispensable  to  cverj'  professicmal  num.  He  might 
further  have  admitted  tliat,  considering  the  style  was  h;»rdly  begun  to 
to  be  brought  agiin  into  practice  until  the  conunencement  of  the  jjre- 
sent  century,  a  greater  ])roficiency  has  been  attained  to  in  than  could 
reasonably  be  expected;  and  of  this  he  might  have  found  ver^  satis- 
factory proofs  had  be,  instead  of  going  to  the  worit  and  most  paltry 
modern  specimens  he  could  pick  up,  referred  us  to  the  buildings  and 
designs  of  such  men  as  Barrj',  Buckler,  Rickman,  S.dvin,  which  have 
not  merely  a  knowledge  of|  but  a  true  feeling  fi)r  the  style.  Nay, 
were  all  the  reproaches  heaped  by  him  on  l^-otestants  and  no  mo- 
dern architects  greatly  more  merited  than  they  are,  fn>m  him  do  they 
not  come  with  the  best  possible  grace,  and  might  therefore,  at  all 
events,  l)C  less  acrimonious  in  tone — or  has  he  altogether  forgotten  tlie 
flattering,  yet  certainly  well-merited  reception  which  the  publications 
of  the  late  Augustus  Pugin  met  with  from  the  very  class  of  jiersons  he 
reviles.  If,  after  seriously  cor.sidering  all  this,  and  what  has  bt»en 
urged  agaiast  him,  both  by  Mr.  Habershon  and  many  others,  Mr.  Welby 
Pugin  should  still  nersist'  in  the  opinions  he  has  put  forth,  without  in 
any  degree  qualifying  them,  in  consequence    of  not  Uaxvw^  ^^n^n 
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ntletMlpil,  in  the  fir>t  insl;mi'c,  tuiilt  tliciuiljgiitmgrirdinist.incRs  j  llien 
we  my  he  owc-k  ii  iij  lihiiKfir— lu  liis  oliiirtictor,  to  kiv  so  iii  tlir  most 
dir(!ct  uivl  i':<j>lioit  luiinncr,  uiul  mi  a*  to  li>iiv«^  ihi  room  fur  ils  bnpg 
iinngliuHl, — lo  iilTiinl  no  npivirltinitr  for  it*  Iwinp  sniii  lliiil  \it:  him  nei- 
tlKr  tlic  rminigp  or  e'lw  llu-  utilliiy  lu  ilefeod  IiIh  'j»4orliuii!>,  nor  tho 
generosity  to  oonfrxD  IiIk  etcatx  and  pxn^cr.itioni.  If  Up  whs  lU  all 
Sncem  in  profnaine  to  Imvc  Wen  "  artiuiletl  In-  no  iitlicr  fitiUng  lli:iii 
that  of  ailvnmlnB  llie  cans.-  of  triilh  over  lh;ii  of  frri.r,"  i1  oiTlaiiily 
beborrx  liiiii  nuw  lo  iiilinit  lli:it  li<>  liail  ))Ot'ii  sumowliut  tun  tiiiil^ 
in  fonuiii];  liis  <>sitiiitili>  of  iiiniloni  llnglish  U\n\t  frinii  thi-  spori- 
ineDB  nliitji  Hometiow  of  oilier  obtrndRil  llienisc'Wfit  upon  hia  nulicP, 
and  ruiMed  liim  qnitc  to  uvirloult  olhrrit  of  a  fur  siipf-rior  quality. 
Neither  ^Vlnl1tl  it  he  ulli^llicr  aiuliw  wem  he  to  nOiird  iik  the  ineaiiH 
of  jiulgiiig  uf  liiR  own  liistp  mill  uliility  in  iWign,  liy  h-ttitig  ns  in: 
Bomf^ning  tlmt  he  liiinsclf  han  (>xei'ati?il. 

We  have  lioen  leil  mi  lo  nay  so  much  more  ronoorniiig  Mr.  Puijiii 
than  we  at  lirxt  inleuili'il  to  do,  tlial  we  niiut  non  defer  mir  ri-iii;ii'kH 
on  Mr.  lluliemhoii's  work,  till  imr  iii-xl  immbcr.  All,  lliereforc,  IJiat 
we  Ilavc  lo  add  is,  tlirtl  we  ronsider  him  lo  liave^catly  IW  IkIU-t  of 
the  arguiiiKiit  uvir  liie  aiillinr  of  the  euiilnista,  in  every  rOHueirl,  iiiul 
shows  hiiiivelf  to  bi-  well  informed  in  oilier  iiintters  besiili«  llioae  con- 
nected witli  liix  professioi).  lie  iL>:ike»  a  lerriUy  hard  liil  at  tlie 
vaunted  unil^-  <irttie  AouianCatllolii;  eliurcb,  which' once  presented  to 
Europe  the  Nii^laTB;<e('l)iele  of  TivHlai.ti-|Hipeii,both«fei>iihw  equally 
infollible,  umliiig  in  cordiidly  uiKillieinalizing  eaeh  ollirr.  Ax  to 
scliism  unionfT  tlie  peojile,  thul  in  eirt>i'lnallv  prevented  by  thit  reprex- 
sion  of  all  prii-ale  opinion  on  nnillers  uf  religion ;  ami  Mr.  flaliernlion 
has  expre^Hetl  thU  so  gioiiitedly  uihI  cuiivinriiigly,  thiit  we  will  give  his 
own  words : 

"Order  reigiw  nt  Warsaw,"  wns  the  crael  irony  of  a  niinisler  in 
the  Chanilier  of  Deputies,  after  the  exteniiiiialion  of  flu:  capital  of 
Poland  l»-  lh<;  Russians.  The  Chnreli  of  Runic  in  her  extennination 
uf  the  Afbieenseii,  in  lier  ^t.  Barlhuluniew  inaxsatTe,  i^i  her  dr:iconiiiles 
under  Loud  \IV.,  in  the  slill  darker  acts  of  lier  inquisiiimi.Tias  en- 
deavoured lo  destrov  nil  who  have  Uittd  lo  Haut~}m\  tlieti,  drawing 
tighter  her  gags,  and  cloning  firmer  her  iliingeonF,  lesl  a  sound  should 
escape,  »lie  repeatn  coar,igeoii»ly ;  "^tee  the  divisions  of  llie  Protest- 
anla  and  the  unity  of  the  ('a(  holies.'" 


SpicitiuM  in  Eeecntrie  Circular  Turniag,  milk  practical  imlriielicais 
/or  producing  rormpomliiig piint  in  lit  art.     lUmlrahd  by  f'ojipir 

Plait  EngraTiifj»  ami  fiW.     Hy  John  Holt  Ibbctson,  V;sk\.     Third 

Edition,    IajihIuh:  I.ongman  and  Co. 

Mr.  IniiKisoN  is  an  ninaleur  meclwiiic  and  turner,  ami  from  tlm  ap. 
pranuce  of  the  work  before  iw,  be  hm  |iaid  veri-  eonsiilemblc  nllen- 
tion  to  his  favorite  art  of  turning.  'I'he  engraving  at  Ihe  eommem-e- 
ment  of  Ibe  volume,  nm)  raplannlion  of  a  eoinponnd  eivenlrie  ehuck 
in*enleil  and  made  by  hlniielf  for  the  purpose  of  tnniing,  displays 
considerable  ingenuity  in  ils  eomlruelion,  ami  Ihe  various  engruvti^ 
throughout  the  work,  show  itscndleiv)  applEeution. 

We  are  sure  all  tiimem,  whether  tliey  be  umalenrs  or  other- 
wise, will  derive  funsideridile  jileasure  and  instruction  t'r.im  a  pi^nisal 
of  this  work,  which  wll!  suggest  lo  them,  many  new  apidieaMons  of 
tbier  art. 


executed,  and  are  fiiithful  rR|>respntation!i.  It  is  in  feet  m  Wflrit  wfcWi 
to  the  engineer  is  a  spleixlid  memorial  of  cotemporaneou  skill,  while 
by  the  nobleman  and  the  admirer  of  the  fine  arts  it  deserve*  prMervi- 
tion  as  a  unique  !()ieclmen  of  art,  and  illustrative  of  one  of  the  i — ' 
striking  enterpri" "      ' ' 


noiUnii's  Tmn 


e  Tabla. 


We  have  examined  tbew  tables,  wbieb  appear  lo  hi»  in  every 
respect  notthy  of  the  confidence  of  those  wlui  employ  the  method  of 
■urveyiug,  (o  which  they  are  a|>plieab)e. 

The  author  ban  appemled  xeveral  useful  tables  (o  the  work,  among 
whiebf  are  tables  for  convertii^  elwins  into  yard*  and  feel,  anil  nre 
TtT»a,  and  he  also  shows  how  his  traverse  tables  may  li"  ii|ii>lied  in 
Wtling  onl  Tiiilway  curves;  but  froni  our  own  experience  in  these 
matters,  wenre  of  o|iiiiiun,  tbiit  the  praelicalnppliealiou  of  the  authors 
method  is  Iw  no  mean*  easy,  on  account  of  the  natural  ol»tHeles  which 
every  where  present  themselves  lo  the  pruceeilings  of  the  engiiuter. 


^  Kritt  of  hillographed  Draieinga  of  Ihe  London  and  llirmiugham 
Railway  hi/ invin  C.  Bourn k,  irilk  Topogrnultieal  and  D.neripliri 
Accoania,  by  Jons  Bhittox,  F.S.A.    Farts  IH.  &  IV,  <a»laiHiHg  IS 
Drareinga. 
Tms  is  a  splendid  specimen  of  railway  art,  and  is  a  work  which 

does  credit  tu  the  arlis^  and  communicates  an  interest  to  the  railw^iy. 

The  two  parts  now  before  us  cgmplele  tlie  work,  and  are  given  wilh 

the  Jetter-preaa  lo  Qte  wliole;  the  lithograph  driwinga  are  beautifully 


s  of  tills  woniler-wurking  age. 


.'hi  EtiMi/  n.i  Ihi  /;..;'.  rj  of  SIcain  Eugiaci,  by  R.  ARUSTROXii,  C.  E. 

LondoiWulnlWeale. 

\Vi:  feel  inncli  jiltasnre  to  see  the  re-appcarance  of  this  very  uw- 
fiil,  excellent,  and  practical  work,  we  shall  not  fail  to  notice  it  fully  unt 

ULIIllll. 

Mr.  KicHAKnsoNM  work  on  Elizabethan  Architeclnrc  will  be  nuticeJ 
in  Ihe  next  Jolimal. 

A  seecui.l  part  of  the  Practical  Treatise  on  Bridge  Building,  by 
F^iiWARK  CutM',  Architect,  Ikt:,  is  just  published. 

PROOEEDINOS   OP   SOXEIfTZFIO   BOCtBTXES. 

ROWh  StiCTETY. 
ifay  IC— J.  G.  Childbxn,  Ku|.  V.I'.,  in  the  chair. 
A  {Kiper  wai  read,  entitled 

*  On  /Ae  Vmbilily  ^  frrta.'a  my  beyond  Iht  oi-dinary  rtd  ray*  eflh 
Solar  X/velrnm:    By  J.  S.  CoumH.  Esij.,  ia  a  Inter  la  M.  Fabjidav,  Esq. 

The  autlior  xlates  his  tiaring  oinervcd  «a  extension  of  llie  red  portion  «f 
the  siilBr  x|icclriiai>  ulitsiiiFil  in  llie  unliiiniy  wiy.  Iieyuiiil  the  sjoce  it  oob- 
|ii«s  ivbcii  M<cti  1>y  llii!  tiLiki-d  eje,  by  viewing  it  tlirougli  a  iriece  of  d«ep  Idw 
cobalt  f-liiKH.  Ili^  rmili  lliat  llie  iiarl  ol  llic  ^leclruin  tliui  rciulenal  pnMpti- 
l>le  lo  the  ri^lit  ia  crosiiiNl  by  l*o  or  aiorc  very  broad  lines  or  bands ;  and  alb 
icrvpii  tlint  llie  siiare  occnpieil  by  tlie  most  powerful  calorific  rays,  roibrUn 
uitli  the  nitnatiuu  uf  tlie  red  rays  thai  rendered  vitiiile  by  (nnnaitnu 
throngb  a  binr  inciliimi.  Tlie  aiilbor  expresses  a  regret  that  lie  bas  aol  Iml 
sutllrient  1ei«nn!  to  [Husne  llio  iiiicstignttonof  these  plirnomena. 

JlfAy  ^0. — The  Marqnis  of  NnHbam|iton,  l'.It.3.  In  the  clialr. 

Pnifs.  V.  llaiuleen,  M.  Melknii,  I,  A.  J.  (Juctelet,  and  F.  Sanrt,  •m 
pliitctl  ri>reiKa  Mcmlien;  Eilnard  I).  l)avpii|>ort ,  Esq.,  James  U.  llalUintl, 
Rmi-,  C.  V>:  Mai'tiiuunio,  Esq.,  and  the  Venerable  ChaHci  Tborp,  DJ},  not 
cb.'iteil  Fellow*. 

Tlie  papf  rs  rrad  were ; — 

•  Fifth  trUiroa  Vollaie  Comiinalimu  ;  vUh  mrne  meeotmt  ^  thr  ^tttnl 
a  largt  Conntaul  Butt  try ,'  addreatd  to  M.  Faraday,  Biq.  By  J.  P.  DiiniU. 
Esq. 

Tlie  anihnr,  ininn lag  Ihr  train  of  reB<>oning detailed  in  hispnce£nglrttn<- 
entcn  into  the  further  invesligatiou  of  the  variable  condition*  in  ■  itluit 
eonibiaalion  i>ii  wbieb  its  eflieii'iit?  depenib :  and  the  determinatioi  of  lie 
pniit^r  |iiopiirtii<iiB  of  its  rleiiieiilt  for  the  eennomical  application  of  itipovn 
to  uwi'id  i."nio».f.  Ill'  liii'ls  Hint  the  arlioii  of  tbc  Uttcry  is  by  no  — 
)Mii|Hi[tiiini-<l  111  I  111'  'iirf^ii.c,af  tlic  conduding  beioispbcrei,  butapproii 
to  llie  Fiiiiplu  nilio  nf  tliiir itiaiiietcn ;  aiiil  laace  conclude*  that  the 
biliag  force  nf  lutti  niiiijile  atid  coinpeanil  voltaie  dreoiti  Intreaset  vHh  Ibt 
surface  of  llie  cuiulndins  plates  siirrouudiiig  Ihe  active  centres.  OnlbM 
prinriptes  he  eonstnicled  a  ciiahtant  battery  conning  of  Kvcnty  celb  is  i 
5111^1"  serii-s,  which  save,  iH-lueeti  cbarcoal  (Mints,  separated  to  a  dlitanir  irf 
tlircc-qiiBTters  of  an  iueli,  a  Iluine  nf  eonsiitcrable  volume,  forming  i  nn- 
timiDiii  areti,  anil  rmiHInjt  radiant  beat  and  liglit  of  the  grcmteit  intrnflt!- 
Tlic  Intter,  indeed,  proved  highly  injnrinus  to  the  eyes  of  the  spectstnn.  a 
Hliicli,  alttinii-ih  tliej- were  prolertei)  )iy  grey  glasses  of  donhla  thicknen,  ■ 
stntc  of  very  active  inRaiiimatinn  waslmlnred.  The  whole  of  Ihe  fbrenfth 
iintbiir  becatiie  uvrilird  and  Inflamed,  a)  if  it  hod  been  eipoKil  for  ma! 
boiini  to  a  bright  mldsinum>»'*s  nun.  Tlie  rays,  when  nflecled  6on  an  im- 
perfect iiamlKilte  iiielallic  iniirnr  in  a  laulern,  anil  collected  into  a  fncut  br  ■ 
({Infs  teat,  reailily  liiimcd  a  hole  in  a  imiier  at  a  distance  nf  many  fret  bm 
tiii'ir  source.  The  lieoi  was  quite  intoleiiitili:  la  the  hand  beld  nuar  the  Iw- 
Irni.  l>B|irr  strriieil  in  nitrate  of  eikcr,  and  afterward*  dried,  wu  ipralilj 
tnriiCit  bniun  by  thin  liglit :  and  wlicn  a  piece  of  fine  wire-gaa»  wv  Ik" 
1h  fiiiv  it,  the  iiatteni  uf  tlie  latter  apiicared  in  while  lines,  corresMiHliBi  >* 
the  iiaits  which  it  pri'liH-ted.  Ttie  phenomenon  of  the  trauifer  rf  thecji'- 
eii.-il  from  one  ilei-liiHhi  to  llie  fltlier,  flr>t  obscrTed  by  I>r.  Ilaie,  «a<  (tin- 
iliiiitly  opiwrent ;  takhig  jilnre  from  tlie  ^«ndr  (or  positiie  pole)  to  Ih 
plalinodr  (or  negative  poli'l.  The  areb  of  Aame  between  the  eleetnirtn  ■» 
nllraeted  or  repirlleil  liy  Ibe  pole*  of  a  magnet,  according  u  tbe  eae  nit' 
ol  lier  pole  wiu  held  above  or  below  it ;  and  the  repulsion  waa  at  tiam  ■ 
gfat  as  to  ntingaith  the  flame.  When  the  flame  was  rinnm  fiom  the  ^ 
of  tlie  magnet  itaelf,  ineladed  ia  the  cirenit,  it  rotated  In  a  besutifBl  MSBBcr, 
Tlie  lieaiing  jiowcT  of  this  liBl1er>'  was  so  great  as  to  foM,  with  Ibe  i^aM 
nadineHB,  a  bar  of  ptatinani,  one-eigblJi  of  an  iudi  sqinK  i  uad  tte  W>t  <■' 
fiisihin  mclalii,  sncli  a*  |>ure  rhodiuin,  iridium,  titanium,  the  aMivcailay  d 
iriitiuiii  andofiniiini.and  tbe  nalive  ore  of  idatinum,  placed  iu  k  cavity MsH 
out  of  lisrd  carlMU,  freely  niirltril  in  consiileiBble  quantitiea,  la  wuLb»ns 
tlie  author  briefly  descriliea  thcrcjidtn  of  soi  ... 
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of  the  mixed  gases  from  water  in  a  foiiliiKMl  space,  rikI  eon^qiieiifly  iiiidcr 
higli  pressure;  with  a  view  to  nsecrtniii,  first,  i'^what  inaiiner  CdiKiiiction 
woiilil  be  carried  on,  siippu&iiig  that  tiie  tube  in  which  tlic  cUTtro<les  were 
iAtr(MhK*eil  was  quilc  filled  with  the  electrolyte,  and  tlierc  were  no  space  for 
the  aceuiiiiilation  of  tlie  gases ;  secondly,  whether,  dccomi>o:>ition  having  f>ern 
cfrtH*teil,  rcconifiination  woidd  take  place  at  any  given  pressure ;  and  lastly, 
wliether  anv  re-action  on  the  enrreiit-fon'c  of  the  ha1ter\'  wouhl  arise  from 
the  additional  mechanical  force  which  it  woidd  liave  to  overcome.  These 
experiments  tiic  authoc  purposes  pursuing  at  some  future  time. 

•  .in  cjrperimental  Inquiry  Into  thfi  Influence  qf  Sitrogen  in  promo finy 
Vef/n fable  DecotM/tosifion,  nntl  the  conncrion  of  thi»  proceim  with  the  grovth 
€i/'  PlaniKt  by  R.  Uigi:,  Ksc|. 

The  nutiior  considers  it  as  a  general  fai't,  1o  which  there  arc  vctT  few  if 
any  I'vcfptiims,  tliat  vegi'tahle  lM}di<\H  in  the  state  in  \%hich  they  are  produced 
ill  nature,  undergo  ^lK>utaiieousdeconi])iit>it ion  when  kept  under  cir(-unl^tanceb 
fa\tMiriiig  Kuch  an  action  ;  and  that  from  i!ic  decompOi>ilion  uf  each  compound 
pHMlui'ta  iici'uliar  to  that  bui)blauce  re»ult. 

June  fi. — r.  Baily,  Emj.,  V.P.  in  the  chair. 

(;c«>rge  Barker,  I'sq.,  was  elected  a  Fellow.     The  pa]K;r  rend  : 

•  KM-/M»rint  iif.K  on  fhe  Chemical  Cnns/ifnlion  of  ttevtrnf  boitiv't  irhivh  inuhrrjo 
thp  Vinonx  Frrmrnlationj  and  on  certain  result n  of  the  ChnnJral  .let ion ^  hy 
R.  Kicici.  E>(|. 

The  s})ecial  object  of  this  paper  is  to  ^^h(»^v,  first,  that  su<;ar  i^  not  const i- 
tuteil  of  carijon  and  water  oidy;  secondly,  that  during  the  vinous  fciiiicnta- 
tion  water  is  <lecomi)OsefI ;  thirdly,  that  neither  pure  carl)oui<r  ai'iil  no**  alcolud, 
in  the  common  aeceptcation  of  tlicterm,  isthe  [troduct  f)f  Ibis  cbnmical  n<'tion; 
ukI  fourthly,  that  fennented  li(|:iors  owo  some  of  their  valuable  tpialiticb  to 
peculiar  iinxluets  formeil  during  fernieutatioii. 

Jane  13. — J.  \V.  LublKK'k,  E5>q.,  Trci^urcr,  in  the  chair. 

The  following  papers  were  read  : — 

•  Rexfurehei  on  the  Tirlet.  Tenth  Series.  On  the  I.ny'x  t^  Lo***  IVnter  at 
the  Port  of  Plymorttht  and  on  t/te  Permanency  qf  Menu  Water t    by  the  Kev. 

\V.  Wlir.WKLL. 

In  this  memoir,  the  author  investigates  the  question,  how  far  the  mean 
watir^  that  is,  the  height  of  the  tide  midway  between  high  and  low  water,  i^ 
permanent  during  the  changes  which  high  and  lo\v  water  untlei^o.  That  it 
is  so  ajmroximatdy  at  Plymouth,  having  been  already  atccrtaiucd  by  short 
series  of  observations,  it  was  desirable  to  dclcnnine  the  real  amount  oi  this 
permanency  hy  induction  from  longer  scries  of  observations.  A  period  of  six 
years  was  chosen  for  that  purpose;,  and  tiio  method  of  discussing  these  oh- 
serrations  was  the  same,  with  slight  modifications,  us  in  former  researches. 
Tlie  height  of  low  water,  cleared  from  the  effects  of  lunar  paralh^x,  and  ver\' 
nearly  so  from  those  of  lunar  declination,  anil  com))an>d  with  the  height  of 
high  water,  similarly  cleared,  enabled  fhe  author  to  a}icertaiii  wliether  the 
ineaa  water  also  was  affected  by  the  scmi-menstruul  ine(|uality.  The  results 
uf  tlie  calculation  show,  that  the  height  of  mean  water  is,  within  two  or  three 
iDi'lics,  constant  from  year  to  >ear;  and  that,  for  each  foil  night,  it  has  a 
Bemi-nienhtnial  inequality  amounting  to  six  or  seven  inches: — the  height 
being  greatest  when  the  transit  is  at  6  h..  and  least  when  at  1 1  h., —  the  im- 
mediate cause  of  this  inequality  licing,  t!tat  the  semi-mensi  rual  inequality  of 
low  water  is  greater  than  that  of  high  Avatcr:  this  inequcility,  hn\A ever,  is 
proliably  modified  by  h)cal  circunistnuccb.  Tl'cse  researches  have  aUo  verified 
the  theoretical  deduction,  that  tlic  height  botliof  low  and  of  high  water  being 
afTcctcil  hy  the  numn's  declination,  their  mean  height  jiartakes  oi  the  varia- 
tions iu  this  latter  element,  hi  sucee^si\e  \cars,  const^pient  on  (he  cliange  of 
position  of  the  nmon'.s  orbit.  At  IMyniouth,  the  increase  in  mean  low  water 
ani'innts  to  alMMit  two  inches  for  each  dc^pe  >  of  iurrease  in  the  dceliiiaiion. 
In  the  high  water,  lliis  change  is  less  marked.  The  parallax  correct :i»ii  of 
the  height  of  low  water  is  obfaiucd  from  all  years  alike,  by  taking  the  residue 
of  each  ohi>enation,  which  remains  when  the  semi-menstrual  inequality  is 
taken  away,  and  arranging  these  residues  for  each  hour  of  transit,  accf>rding 
to  the  i>arallax.  The  dcc]in«ition  correction  is  obtained  in  a  manner  annhigous 
to  tlie  jMirallax  correction,  from  Ccicli  year's  observations,  with  some  correc- 
tion fur  the  variation  in  the  mean  declination  of  the  moon  in  each  year. 

2.  •  JteM:arehe8  on  the  Tidctt.  Elf  tenth  Series.  On  ctr/ain  Tide  Ohscrva- 
thtm  made  in  the  Imlian  Sea»j*  by  the  Jtcv.  \V.  Whkwki.l. 

Tills  pa|)er  contahis  the  results  of  the  examination  by  the  author  of  certain 
leries  of  tide  obsenafions  made  at  several  ])laces  in  the  Indian  Seas,  which 
ircrc  forwarded  to  the  Ailniirahy  by  the  Hon.  Cabt  India  Comiiauy.  These 
localities  were  Cochin,  Corringa  Ki\cr,  Sunit  roads  in  the  (bilf  of  Camba\, 
Gogah,  on  the  op])osite  side  of  the  same  (iuif,  ajul  Uassadorc,  in  the  Island  of 
Kissiuis,  iu  the  Persian  (iulf. 

3.  '  On  the  Eiectrolynvi  qf  Secondary  Compoumh*  hy  J.  F.  1).\xikm.,  Es<|. 
The  discovery  of  dctinite  electn>-ehemical  action  naturally  suggests  the  in- 

<luiiT  into  the  relative  proiiortion  of  that  part  of  a  voltaic  cumriit  which,  in 
the  case  of  its  decomposing  a  saline  solution,  is  carried  hy  the  elements  of 
the  water,  and  that  part  which  is  carried  hy  the  elen:cnt.>  of  the  saline  com- 
pounilf  and  into  the  definite  relations,  if  any  such  there  I>e,  sulMisting  l)etwcen 
the  two  electrolytes  so  deromposefh  This  question  was  the  origin  of  the  in- 
TCfttigatiou  which  formed  the  subject  of  the  present  communication.. 

•BxperimenM  Re9emxMe9  on  the  mode  qf  ppereikm  qfPomm,*    By  J. 


In  this  pajier  tlie  author  examines  more  pailicularly  the  action  of  those 
l>oisons  which  appear  to  produce  death  by  atlecting  the  nervous  system. 

June  20. — John  William  Lubbock,  Esq.,  V.P.  and  Treasurer  in  the  chair. 
Sir  Thomas  Dyke  Acland,  Hart.,  M.P.,  Edwin  Guest,  Esq.,  und  John  Ilogg, 
Esq.,  M.A.,  were  elected  FeUo\ss. 

*  On  the  condition.f  of  Kquilibrium  of  an  In**omftr(  iwihle  Fluid,  the  particle* 
of  whi''h  are  acted  upon  by  Acceleratiny  ForccHf  bv  J  am  eh  ivoav,  Esq., 
k.Il.,  il.A.,  F.ILS..  &c. 

The  intention  of  this  paper  is  to  examine  the  principles  and  methods  that 
have  been  profmsed  for  solving  the  prtdileisi  of  which  it  treats,  with  the  view 
of  oliviatiiig  what  is  obscure  and  exceptionable  in  the  investigation  usually 
priven  of  it.  The  principle  fir>t  advanced  by  lluyghens  is  clearly  demonstrated 
and  is  attended  with  no  diflicult}.  This  luinciple  requires  that  the  resultant 
of  the  forces  in  action  at  the  surface  of  the  tliiiil  in  cfpiilibriiun  and  at  liberty, 
>hali  be  perpendicular  to  that  surface:  and  it  is  groun(h>d  on  this,  thiit  the 
forces  muof  have  no  tendency  to  \wy\Q  a  ]>articlc  in  any  direction  ui>on  the 
surface,  that  is,  in  a  plane  touching  the  surfaee.  In  the  Principia,  Sir  Isaac 
.Vewton  a.^suuios  that  the  cnrth,  supposed  a  hmnogcneiuis  ma>s  of  fluid  in 
equilibrium,  has  the  figure  of  an  (ddatc  elliptical  spheroid  of  revolution  which 
tiinis  upon  the  less  axis  :  and,  in  order  to  dcdiire  the  oblatcness  of  the  sphe- 
roid from  the  relatirt!!  between  the  attractive  force  of  the  particles,  and  their 
ccntrifnjjil  force  caused  by  the  rotator>'  \c1ocity,  he  lays  down  this  jtrinciple 
of  eqtiilibrium,  that  the  wt'lghts  or  elVurts  of  all  the  ^inall  column^  extending 
fn)iu  the  centre  to  fhe  surface,  balance  fnie  another  roniwl  the  centre.  Tho 
exa(!tness  of  this  principle  is  exidcnt  in  the  ease  of  the  elliptical  spheroid, 
from  the  :.ynimetry  of  its  figure  :  and  it  is  not  ditlicult  to  infer  that  the  same 
principle  is  equally  .true  in  ever}'  mass  of  fluid  at  liberty  and  in  equilibrium 
I?y  fhe  aefitin  of  accelerating  forces  on  its  particles.  In  ever>'  such  mass  of 
fluid,  the  pressure,  which  is  zero  at  the  surface,  increases  in  ilescending  lielow 
the  surface  on  all  sides :  from  which  it  f«»llows  that  there  muNt  be  a  ]K)int  in 
the  interior  at  whiidi  the  pressure  is  a  maximum.  Now  tliis  point  of  maxi- 
mum pressure,  or  centre,  is  ii!i|Hdled  e  ptally  in  all  directions  by  all  the  small 
columns  staniling  uiM)n  it  ami  n*achingto  the  surfaee;  and  as  the  pressmc  in 
cverv  one  i)f  thoc  columns  increases  continuallv  from  the  surface  to  the 
centre,  it  fcdlows  that  the  central  \\o\\\\  sustains  the  totnl  effect  of  all  the 
forces  which  urge  the  whole  Imdy  of  fluiil.  It  follows  nNo,  from  the  pro- 
l)crty  of  a  maximum,  that  the  central  ]K)int  may  be  moved  a  little  from  its 
]dace  without  any  variation  of  the  pressure  u|K)n  it  -.  which  proves  that  tho 
forces  at  that  point  are  zero.  Thus  the  point  of  maximum  pressure  is  in 
stable  equilibrium  relatively  to  the  action  of  the  whole  mass  of  fluid:  which 
establishes  Newton's  jirinciple  of  the  equiponderance  of  the  central  columns 
in  every  instance  of  a  flui<l  in  equilibrium  and  at  liberty.  The  two  ])rinciples 
of  lluxghensand  Newton  being  established  on  sure  ground.?,  the  next  inquiry 
is,  whetln'r  they  are  alone  sufHcient  for  dctcrnuningthe  figure  of  eqtnlibrium. 
Off  this  ]>oint  there  is  no  direct  and  sati.^factoiy  investigation:  and  in  apply- 
ing the  two  ])rinciples  to  particular  cases,  it  has  been  founil  that  on  equili- 
brium detennincd  hy  one,  is  not  in  all  cases  x-erified  by  the  other;  and  even 
in  some  instances,  that  there  is  no  equilibrium  when  both  ]>rinciples  concur 
in  assigning  the  same  figure  to  the  fluid.  Further  researches  are  therefore 
necinssary  to  dis|)el  the  obscurity  still  inherent  in  this  subject.  In  a  mass  of 
fluid  in  equilibrium,  if  wc  8upi>ose  that  small  canals  are  exfcndcd  from  a 
particle  to  fhe  surface  of  fhe  mass,  the  particle  will  be  inqHtlled  \\\i\\  equal 
intensity  by  all  the  canals :  for,  otherwise,  it  would  not  remain  immox'able, 
as  an  equilibrium  requires.  It  has  been  infcired  that  the  equal  pressures  of 
the  surrounding  fluid  u*)on  a  particle,  are  suftieient  to  reduce  it  to  a  state  of 
rest.  Ilciicc  has  arisen  the  principle  tif  equality  of  pressure,  which  is  gcne- 
rollv  admitted  in  this  theorw  Now .  if  fhe  matter  he.  consiileriMl  accurately, 
it  will  be  founil  that  the  only  point  xvithin  a  ma^s  of  fliuil  in  equilibrinni 
nhich  is  at  re.st  by  the  sole  action  of  the  sun'ounding  fluid,  isthe  central 
]>oint  of  Newton,  or  the  point  of  maximum  pressure.  The  reason  is  that,  on 
account  of  the  maximum,  the  pressure  of  all  the  canals  terminating  in  the 
central  i>oint,  increases  continually  as  the  depth  increases;  so  that,  besides 
the  pressures  of  the  canals,  there  is  no  other  cause  tendinrr  to  move  th«  |Hir- 
ficle.  With  rcsi»ect  to  any  other  partitic.  the  pressure  cnuscd  by  the  action 
of  the  forces  in  some  of  the  canals  standing  upon  fhe  particle,  will  necessarily 
increase  at  firat  in  deseen<ling below  the  suifaee,  and  afterwards  decnwse;  so 
that  the  eiTective  pressure  transmitted  to  the  i»nr(iele,  is  produced  by  the 
ni'tion  of  the  forces  upon  a  ]>art  only  of  the  fluid  contained  in  such  canals. 
If  a  level  surfaee  be  drawn  through  any  jiurticle,  it  is  ]n'oved  in  the  pai>cr, 
that  the  ctpial  pressures  of  the  surrounding  fluid  on  the  ])article,  are  caused 
solely  by  tlie  forces  which  urge  the  jMirtion  of  the  fl'.iid  on  the  outsi<le  of  the 
level  surface,  the  flui<l  within  the  surface  coiitribiitiiiff  nothing  to  the  same 
cfTecf.  Thus  a  particle  in  a  level  8urfa"c  is  immovealnc  by  the  direct  and 
transmitted  action  of  the  fluid  on  the  outside  of  the  level  surface ;  but  it  will 
still  be  liable  to  be  moved  from  its  place  u:)lcss  tl.e  lM)dy  of  fluid  within  the 
level  surface  have  no  tendcui'y  to  changtr  its  fonn  oriwsition  ny  all  the  fon.'ea 
that  act  on  its  own  pr.rticles.  What  h::^  becu  said  not  only  demonstrates  the 
insutliciency  of  the  )>rinciplc  of  equality  of  pressure  fordctcnnining  the  figure 
of  equilibrium  of  a  fluid  at  liberty,  but  it  )  nuts  out  the  conditions  which  are 
neccssarj*  and  sufficient  for  solving  the  i»p.hlcm  in  all  ca>M»s.  Tlie  pressure 
must  be  a  maximum  at  a  irentral  point  within  the  mass :  if  must  be  zero  at  the 
surface  of  the  fluid :  and,  these  two  conditions  lieing  fulfilled,  tlierc  xvill  neces- 
sarily exist  a  series  of  interior  lex-el  surfaces^  Iht  ^TCt>vw^V«^^'^^^Bv^'«K«^'^ 
•11  the  wiiaU  ^  W«q  volwst^  wA  ^W{VB!^  ^saftM^n  ^^'^^  "^"^"^  xsasssssaa. 
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nunntity  to  ztru.  Niiw  all  llio  iiarlii'li-s  in  tlip  same  level  suifice  liavc  no 
li-iidcni'v  lo  mnvc  upun  that  biirfnce,  bccaiiM  the  prcssuic  ii  ihc  tianiu  in  all 
ilin'Ctiuni:  whcicforr  if  nc  aiUt  the  cniiditiDJi  ihat  ctctj'  level  iiirficc  shall 
liaTC  a  clcccmiiuilc  figure  ulieti  one  of  its  points  is  given,  it  ia  evident,  both 
that  tUc  Qgurc  of  (lie  inn>s  nitl  Ije  nsecrtiiiiieil,  and  that  Ihe  iminohility  of  the 
particlet  will  he  c^lnliliiliGil.  Maclauriii's  Jeuionstratioii  of  the  equilihiiiini 
of  the  rlliittic*!  s|iheToid  will  ainaya  lie  ailniireil,  and  must  be  instructive 
fiomlhr  aecurac)-andelL-ssuceof  (lie  iiivebtigaiion.  That  geometer  nai  tlic 
flnt  who  (libCov(^red  the  law  of  the  forces  in  action  at  even' point  of  the 
■]dwroid;  aiul  it  only  mnaiiied  to  ileiliu-c  from  tlic  known  forces  the  pro- 
perties on  wliii^li  the  etjiiiUliriuni  dejienils.  Thcte  pru|>ertiea  he  slatet  ai 
tliTce  in  iiumher:  and  of  t4ie!ie  the  two,  which  relate  to  Ihc  action  of  the 
forces  at  the  surface  and  the  n-ntre  of  llie  splicnnd,  are  Ibc  tame  wilh  tlic 
^ndplcs  of  Iliiyyiiunsainl  Xewtiiu,  ami  coindilu  nilli  (wo  of  Ihc  conililion* 
l^il  down  alHivc.  'Hie  tliird  projierty  of  e<)nilihriuiit.  according  lo  Mauhiurin. 
couisls  in  Uii».  tlut  evcty  particle  b  bnticllvd  ci|nally  by  all  the  rectilineal 
caiiila  rtaniliiii;  uiion  it  aiul  cMendlng  to  Ihc  surface  of  the  kjilicroid.  ^on' 
il  (loos  uut  follow  from  tliii  ivoperty  thai  a  jtartii'le  hi  mhicKl  lo  a  state  of 
rest  wilbin  llic  siihcroiil,  hy  tlie  ei|iial  pressures  npon  it  of  the  siirrouuding 
fluii);  bevBUse  theic  pre^anres  liuiy  not  he  the  effect  of  all  the  forees  that 
mp  the  luam  of  tlic  i|>hcraul,  lint  may  lie  (Ouscd  1)y  the  actum  of  a  part  only 
of  the  ouiks.  ilaclaurin  dciuonstralca  that  the  i>ressiire  imjiclliiig  a  particle 
in  any  direcliou  is  equiVHlcut  lu  the  rlTurt  of  Ihc  Hiiid  in  a  canal,  the  length 
of  wliicb  is  the  ilitrercnre  of  Ihc  puhirsemi-a\iaof  Ihc  surface  of  Ihc  Ephcroid 
■ml  a  nimllar  and  cuiieciilrie  surface  ilniwu  thnmgii  llie  particle,  wMch  e\i- 
deiilly  un|ilies  both  lliat  tlic  (ircssures  upon  the  particle  arc  caused  hy  the 
aclion  of  Ihc  ilni<l  between  llie  Iwo  siufaces,  and  likewise  that  the  jiressnrcs 
are  invariably  lite  same  u|inn  all  Ihc  iiartirlea  in  any  interior  surfai^,  similar 
and  concentric  lo  the  snrfaci'  of  Ibc  spheroid,  lincb  surfaces  are  tlierefore 
tlw  level  xnrfaces  of  Ihc  spheroid ;  ami  every  particle  of  the  fluid  is  at  rest, 
not  because  it  is  jin'sscd  ciiually  iu  all  dircdioni,  but  liccanse  it  is  placed  on 
■  iklerminate  curve  surhce,  and  has  no  lendcncy  to  moic  on  tliat  surface  on 
account  of  the  ciinal  prehsurcs  of  all  the  particle*  in  roulocl  wilh  it  ou  Ihc 
Mmc  surface.  Macliwiriii  svcnii  iillinialely  to  have  taken  tlie  same  view  of 
the  niatlcr, nhcn  he  aayi>  that  "the  surfaeci  liinihir and  concentric  to  (he 
surface  of  the  spheroid,  an*  tlie  level  nurfnees  at  all  dejillis.  (FL  {.  G-IO.)  It 
thus  ap|K-«rs  that  tli«  cnndilious  laiil  down  above  as  ucccssary  and  suflhnent 
for  *u  c(|uilibruini,  agree  o\actty  nitli  ihe  <lemonstratiou  of  Maclanrin,  when 
the  true  import  uf  what  is  proved  by  that  geometer  is  correctly  uuderstooil. 
The  gcncnl  comlUhmt  for  the  cquilibriiun  of  a  fluid  at  liberty  IieiDg  explained, 
the  atleirtion  hi  ne\t  ilirecled  to  anutlier  propcny,  wliich  is  important,  as  it 
ftimishesnncquatuintluit  unsthe  verified  by  every  level  surface.  If  we  take 
any  iwo  points  iu  a  lluiil  at  n'st,  auil  open  a  comuiiuieation  betweeu  them  by 
a  narrow  canal,  it  is  obvious  thai,  whatever  be  the  figure  uf  Ihc  canal,  the 
dlbrt  of  llie  fltihl  coiilaincil  in  it  will  he  invariably  the  same,  ami  equal  to 
Ihu  lUlTereuoe  uf  the  preuures  at  the  two  orilicc*.  As  Ihc  int'ssnre  in  a  flnul 
in  cquiUliriiau  by  llie  aclion  of  acceleraling  forces,  varies  from  one  giaiiit  to 
■jiolhcr,  it  rail  lie.  represuulcd  luathematieiuty  uuly  by  a  function  of  three  co- 
urdiualct,  thai  deicmiiiio  the  iiorition  uf  a  ]Hiint ;  hut  this  function  nuiit  he 
(iirh  as  is  ronsislcut  with  the  property  thai  ohloiua  in  every  Huul  at  rest.  If 
fl,  i,  c,  and  a',  6',  if,  denotA  tlie  cv-unliuates  of  the  two  oriticea  of  a  canal  ( 
and  ^  (a,  6,  e)  anri  ^  (a',  6',  <f)  re|irescnt  the  pressures  at  the  same  points ; 
the  fuuetion  <>  (a,  6,  c\  lilibt  have  such  a  fonn  as  will  he  chaiigeil  inio  f  (a', 
A',  e*),  throiisb  whnli^er  variations  the  tlgtiru  of  a  canal  requires  lliatn,  b,e 
ninst  inss  lo  be  finally  equal  In  a',  if,  &.  From  tliis  ii  is  easy  lo  pro\'e  that 
the  co-onliiiales  in  the  expression  of  Ihc  pressure  must  be  unrelateil  auil  iii- 
ilqiemlcnt  quantities.  Tlic  forces  in  action  are  dcdncible  bom  Ihc  pre:<(iu% ; 
fur  the  forces  produce  the  variations  of  Ibe  loessiirc.  As  Ihc  function  that 
stanils  for  Ihe  pressure  is  restricted,  so  Ibe  expressions  of  tlic  forces  must  be 
functians  that  fiiliil  the  coiidilions  of  iutegrahility,  without  which  limitation 
an  ei|Uilibriuiu  of  Ihe  lluhl  is  iiu|iossible.  Thus,  when  the  forces  are  given, 
tliK  pressure  may  lie  fbuml  hy  an  iutegraliou,  winch  is  always  )>ossihle  when 
an  cqiiilibrimn  la  ]iossil>le:  and  as  the  pressure  is  conslniil  at  all  the  points 
of  the  same  level  surface,  an  rqintiou  is  hence  ubtaincd  that  must  be  verilied 
l>y  every  Incl  surface,  the  ii]ipcr  snrface  of  the  mass  being  included.  Rut 
allhough  otM  cqiialion  applicable  to  all  (he  level  surfaces  may  he  found  in 
every  case  in  whu;li  an  cipiilibrium  ia  possible,  yet  tha(  eijiiation  alone  is  not 
Hiincient  lo  give  a  delenninalc  form  to  these  surfncea,  e\ccpt  in  one  veij' 
umpK' suppOMiiun  rcs|>ecltug  llie  furccs  in  aclion.  Svheii  the  forces  that  urge 
the  particles  of  the  fluid,  are  rlerivmt  from  inde|iciideiit  sources,  llie  figure  of 
tlic  level  snrbcci  rcijuircs  fur  ila  iletenuiualion  as  many  independent  erpiations 
as  lliere  .irc  dilfen'nt  furccH.  In  llie  latter  purt  of  the  paper  the  principles 
that  iMM  been  laid  down  arc  ilhntratcil  by  some  jirohlems.  Iu  the  first 
inoblem,  wliidi  is  tht  liiiiptesl  rase  tliat  can  lie  projiORcd,  tlie  forces  are  sup- 
|Knnl  to  lie  illcli  fiinctiiniK  aa  are  iiHleiiendcnt  of  the  figure  of  the  fluid,  ami 
are  com|>lctely  aacertnineil  wlien  three  eo-urdinatea  of  a  point  are  given.  On 
these  su]i)KnitHilis  all  the  h:vcl  surfaces  are  determined,  and  Ihe  problem  is 
solved,  l>y  Die  eqiiatiim  whieli  expresac*  llic  cqualily  of  jirensurc  at  all  the 
iwiata  nf  the  aanir  level  sinfacc.  As  a  particular  eiamjilc  of  (be  firal  problem, 
thcfigureof  cquilibriuniiifahoiui^ucoiuflublisdRlenniucd  on  the  aiip)ioBi- 
tUm  tliat  it  revnlres  alwnt  an  axis,  and  thai  ils  paitielea  alltact  one  anulhcr  pro- 
IMirtiiMially  to  tlirii  distaneo.  Tliis  example  is  desening  of  attention  on  its 
own  uriiiiinti  hnl  it  is  cliicDy  reniarkal.lc  beeaiue  it  wimld  aeciu  at  first, 
from  the  niiitiial  attraction  uf  tlie  particles,  that  peculiar  artifices  of  invcsti- 
gsihm  nere  nquircd  io  nolvu  il.    But  in  the  proposed  law  of  atrnction,  the 


mutual  action  of  the  iiarlicles  upon  one  another  it  reducible  to  ■■ 
force  tending  to  the  centre  of  gravity  of  the  mais  of  fluid,  and  pra|MMtiaBd 
lo  the  distance  from  that  ceStre ;  which  Ining*  the  fbrca  under  the  ondi- 
tiona  of  llie  first  problem.  The  second  problein  inveitiptea  the  eqidUbriUB 
of  a  homogeneous  planet  in  a  fluid  state,  the  man  revoMDg  about  an  aiii, 
and  the  jianiclc)  atlnicling  in  the  inverse  proportion  of  the  aquaie  of  the 
distance.  The  equations  for  the  figure  of  equilibrium  aie  two  ;  one  deduced 
from  the  equal  |ircsaure  at  all  Ihe  points  of  the  same  level  surface ;  and  tbe 
olher  expressing  that  the  stratum  of  matter  between  a  level  surface  and  Ihe 
uiqier  surface  of  Die  mass,  altiacts  every  particle  in  the  level  sui&ce  in  ■ 
direction  perpendicular  to  that  aur&ce.  No  p<rint  can  be  proved  in  a  mart 
satisfactory  maimer  than  that  the  second  equation  is  contained  in  the  hypo. 
thesis  of  the  problem,  and  lliat  it  ia  an  indispensable  condition  of  the  eqoili. 
brium.  \et,  in  all  the  analytical  invest igaliona  of  tliis  iKoMem,  the  snonl 
cijuation  is  ueglectci),  or  dirsppenra  in  the  processes  used  for  simplifying  the 
calculation,  anit  making  it  more  manageable  ;  which  is  aremarhable  imtann 
of  attempting  to  solve  a  problein,  one  of  the  necessary  conditiona  heing 
omitted.  Tlic  ci|UBlions  foiiml  in  the  second  problem,  are  solved  in  the  third 
problem,  proving  that  Ihe  figure  of  equilibrium  is  an  ellipsoid. 

Tlic  Society  adjoiuTicd  over  the  long  vacation,  to  meet  again  on  the  Zlil 
of  Xoveml)cr. 

COLLEGE  FOR  CIVIL  ENGINEERS. 
We  direct  the  attention  of  mir  readers  to  the  prospoctaa  of  th» 
uboTe  institution,  which  is  itppended  to  onr  Journal ;  we  have  not 
time,  or  space  to  derotc  to  it  so  largely  as  we  should  wiah  this  month, 
but  we  shall  not  otutt  to  make  our  remarks  in  the  next.  We  abaU 
merely  mention  now,  that  before  the  promoters  oin  expect  to  have 
the  iiuppurt  of  the  profession,  there  must  be  aome  Edteratiun  made 
in  the  mode  of  instruction,  and  an  addition  to  the  council;  besides, 
we  do  not  like  the  ttholesatc  way  of  miinufacturiog  engineers  from 
the  cradle,  as  it  would  appear  by  the  tables  in  the  prospectoa  is  the 
intention  uf  the  promoters. 

Tkr  Royal  .Iciilrmg  n/  Srirnrri  of  HrrllK  aprreiiating  the  lltilily  iif  iliP 
»ork»pnti1ii,hnlby  (bcfouiit  l),^Pambiiur,aml  larticularv  of  IiW  llif.|ry  (if 
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rf[iiirLmeiils  ni-rc  ciitnittcil   to   Mr.  .Simpson,   of  the  \V 
'  >n,  kIio  has  displayed  cfmiridi'ndile  laatc  in  the  ftnishing- 


_ __....      ..JiiiiUim 

the  aparlmcnta.    Immediately  Teailintt  tmin  Uk 


uilh  deviees  and  historical  subjrcls  jMiintcd  in  a  very  superin 

new  mulrrial  which  gives  to  ihc  pninting  the  ap|icarnncr  of  U-ing  vurknl  in 
Injieslry  or  worslrd  vork:  it  is  further  cnriehnl  by  additional  caninp  of 
fluHera.  iimainenta.  f^ildiiig.  &e.,  and  Is,  h  maite,  exceedingly  cha; Ir  and  iini. 
que.  Tlicstuircaseisofaniivcl  descriMiuii  in  a  ship,  liaTTno;  a  duuhlrffi^i 
ufatairadescerHllnicon  eillier  side,  and  ia  very  richly  carved  in  Knclish  iw. 
Till'  drawing  or  kulies'  ruom  is  much  smaller  than  the  pnTeilini;,buld(co- 
rated  very  neatly  in  wliili^  wilh  Ka]<\  mouhbnga  and  amiiesque  hingini:!  in 
currcspondlng  eoliiiirs,  mi  that  fur  extent,  as  lliey  form  n  vista  or  nearly  10 
icet  in  li^ngth.  for  variety  ami  e'ci^nce.  it  can  be  safely  said  Ihat  Ihu  iiiu 
uf  ruuma  has  never  ye(  been  surpassnl. 

GorenmrHl  Stnmeri.—h  is  not  Rcnecally  known  that  a  steamer  nfwrj 
lariie  tunnage  is  iibout  tri  lie  laiiiichi'd  from  C'halh  m  Dnctyard.  Il  will  hi« 
l.ccii  lefiun  and  finisheil  iu  ihciucrcilihly  .ihorl  s|iacrof  nriil  weeks.  Wean 
infurmej  ilini  this  extreme  expcilniun  ia  an  experiment  under  dirwiion  ofilif 
(iutcrnment,  in  cirilcr  lu  asi^ertain  Ihe  shortest  pissibic  time  in  which  mrhi 
vessel  can  Iw  com'plplci).  Ttic  number  of  liaiuls  has  Leen  unKmiteil :  in  Ivl, 
Ihr  men  are  uorkmgon  her  at  Ibe  present  moment  as  thick  aa  bees  in  a  hin. 
and  ihcy  are  alhiwud  to  make  ns  many  working  hours  per  day  as  they  eu- 
'Hie  sum  npiKirriiined  ^<>r  tlie  laUiur,  we  unitcrsiand,  is  4,00IV. :  and  sbould  il 
nut  coft  that,  the  overplus  ia  to  be  divided  among  tlie  men.  Tlio  eiiivTiincni 
hasc-sciled  llie  greatest  poswble  interest  in  Ihe  neighbourhootl.— CrrnrK* 

Tkf  Curlapt StfoiH  Frigalc. — This tnngnillccntvesscl, the larsesi  steajnmin' 
uf-n'iirin  Ihc  wurhl,  was  IntiOy  laiiuelicd  from  PemlTuke  Diirk>-ard.  lit 
dimeltsioiis  are  as  fulhiws: — Iriiglh.  Zi!5  feet.  Iicam  I.etwren  goddle*  SRfn^- 
depth  uf  hohl  21  feel.  Iler  lonnajic  is  about  1.300,  being20U  lunslargrr  itun 
llie  Ciiirgon.  faiunehcd  from  (lie  same  alin  alioul  ci^ieen  muntha  since.  II" 
ei|iLi|siirnl.  as  a  man-of'war.  nill  he  the  suine  in  all  respect*  aaafri|n<'' 
having  n  complete  gun  or  main  deck  at  well  asaii  upper  or  ijuineriktl-  Oi 
the  main  deck  slw  alll  carry  eifthleeu  long  Sti-pountlen,  ami  on  tbruifiT 
deck  fuur  j6-puundeisend  twoOO-poundcrs  on  snivels,  carryiDgahaHnfirt' 
tnHu-s  dimu'ler,  rml  aneeinng  ruiind  the  horison  2W  rlemei. —  nwCyduI"- 
Me  llii'  M-ssel  nireaily  referreil  to,  will  le  cummanilnl  by  a  n-it^ipn"'! 
these  [Ku  beinK  >hc  only  slc:imers  lukioK  a  frigate'*  rank.  Hit  crew  sill 
consist  of  'JIO  men,  20  englneen  and  tlokcra,  and  » lieutcnviCi  |Mti«i 


THE  CIVIL  ENGINEER  AND  ARCHITECT'S  JOURNAL.  [SupTiiMESE. 


183!).]  THE  CIVIL  ENGINEER  AND  ARCHITECTS  JOURNAL. 


THE  CIVIL  ENGINEER  AND  ARCHITECTS  JOURNAL. 


PLANS,  SECTIONS,  AND  ELEVATION  OF  A  ROASTING  AND  BAKING  OVEN. 

Fig.  I.— ElCTBIion  of  Front  of  Orto.  F\g.2.— TraurtrM  Smlion  througbCaiitnof  Orcn. 


g.  3.— Flan  ibowing  Uic  Purmcc,  Smuke  F7um,  &«. 


F!g.  4.— PUd  shOTJDg  the  FIimit  of  Ihc  Orcn, Soioke ind  At FIuci,  tt« 


A.htttkiTfluM.  S.  smoke  ditlo.  P,  itoppcn  u(  ditto.  W,  trcleh  lumpi.  B,  boilu.  C,  luppljr  c'utnn.  D,  dunper. 


No.  2i.— T*i-  II.— Ucraua,  1B39. 
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Rg.  5.— PliD  Btioaing  (he  Aih-pit  and  Hot  Air-lli 


F^g.  6.— Loogiludiiu]  Scctioa  tliraugh  Cenln  ofOroL 


l^f" 


A  ROASTING  OR  BAKING  OVEN. 

Sin— -In  answer  to  your  call  for  commuDicatioiu,  1  feel  as  a  con- 
■tant  reader  that  it  is  mj  dutj  to  contribute  occnxionally  my  mite,  1 
will  therefore  now  addren  you  on  the  subject  of  Kitchen  Fire-places. 

Roasted  meat  is  a  favourite  mode  of  cookery  in  England,  although 
not  quite  to  much  in  vogue  as  it  was  previous  to  1815.  Kitchen  6re- 
place*  are  constructed  chiefly  for  this  purpose — but  the  conaumplion 
of  fuel  is  far  greater  tlian  is  reouired  to  effect  the  object  in  view,  con- 
sequently there  is  a  waste  of  material,  and  an  unnecessary  incon- 
venience from  excessive  heat.  Tlie  latter  is  more  particularly  felt  in 
town-built  houses,  in  which  the  kitchen  is  generally  on  the  basement 
floor.  Here  the  heated  air  ascends  and  fills  the  house  with  offensive 
eflluvia.  Another  inconvenience  arising  from  open  kitchen  fire-places 
is,  that  the  boiling  process  cannot  be  regulated  with  any  certainty.  It 
is  a  well  known  fact  that  violent  ebulilion  is  not  only  not  necessary, 
but  is  even  injurious,  and  that  simmering  is  the  extent  required  espe- 
cially in  soup-making.  Now  this  medium  can  never  be  attained  on 
open  fire-places.  I  would  propose  to  put  an  end  to  this  waste  of  fuel, 
and  annoyance  to  all  parties,  from  the  cook  upwards,  by  doing  away 
with  open  kitchen  fire-places  entirely,  and  substitutins  a  mode  of 
roastine  which  would  be  more  effectual,  and  under  a  perfect  controul. 

The  aiSerence  between  meat  roasted  before  an  open  fire-place,  and 
baken  in  un  oven,  conaisls  in  this,  that  in  the  one  case  it  bos  been  en- 
jiosed  to  a  chai^  of  air,  aud  in  the  other  case  the  meat  has  been 
dressed  in  the  same  air,  and  in  a  confined  space.  Now  if  we  cau 
couBtnwt  an  oven  which  shall  liave  a  constant  current  of  heated  air 
passing  through  it,  I  conceive  that  meat  can  be  more  ellectually  roasted 
in  it  than  it  could  be  before  an  open  fite-place,  and  that  such  an  oven 
will  be  more  convenient  in  all  respects,  more  economical,  aud  not  liable 
to  the  objections  which  I  have  hinted  at  as  consequent  on  open  fire> 

Annexed  are  six  drawii^  of  a  roasting  or  baking  oven  which  I  de- 
tiened  in  1833,  and  I  will  now  proceed  to  explain  its  mode  of  action. 

The  boiler  B  to  be  made  of  cast-iron  2'  (i"  X  1'  9"  X  1'  0"  having 
an  opening  into  it  on  the  top  of  G"  diameter,  for  the  [lurpuse  of  clean- 
ing it  out,  and  for  receiving  a  steaming  vessel  fur  coutiine  vegetables, 
&c.,  a  cock  to  draw  ulT  boiling  water,  and  a  pipe  to  supply  cold  water 
from  a  small  cistern  C,  having  a  ball  cock  oromcr  contnvauce,  so  that 
the  supply  may  be  sclf-uctiug.  The  upper  surface  of  this  boiler  forms 
the  niate  under  the  oven  door. 

The  furnace  is  placed  under  the  boiler.  The  smoke  flues  S  pro- 
ceed horizontally  by  two  openii^  each  6"  X  G"  on  the  level  of  the 
7th  and  6th  courses  of  brickwork,  (from  the  flour  line),  inclining  to  the 
right  and  left  until  they  clear  the  hot-air  flue  A  ;  here  they  rise  per- 
pendicularly to  the  level  of  the  tenth,  ele^'enth,  and  twelfth  courses, 
Kiasiiig  on  each  side  of  the  oven,  and  separated  from  it  by  4  inches  of 
rickwork,  until  ther  reach  the  cast-iron  frameof  the  oveD  door,  which 
is  placed  on  the  boiler ;  here  they  again  rise,  and  they  ultimately  join 


in  one  flue  9"  x  9"  over  the  centre  of  the  door,  and  under  the  danpa 
S.  The  opening  into  the  furnace  G"  X  G"  is  by  a  cast-iron  door  ii 
which  is  an  opening  of  2"  x  1"  having  a  sliding  shutter,  by  which  il 
may  be  partially,  or  wholly  closed. 

The  hot-air  flue  A  6"'x  6"  enters  from  the  ashpit,  ii 


rises  perpend icularlv  until  it  reaches  the  fourteenth  course  (aid  i 

Sart  of  the  thirteenth),  where  it  branches  to  the  right  and  left  inuae- 
iately  over  the  smoke  flues,  and  separated  from  them  by  a  tile.  Tbe 
joint  between  the  tile  to  be  protected  by  a  piece  of  slate  or  thin  iie^ 
to  prevent  any  smoke  from  rising  into  the  not-air  flues.     These  loe* 

Sroceed  horizontally  until  they  reach  the  side  of  the  oven  iwar  the 
oor,  where  they  are  admitted  into  the  oven  by  two  openinea  6"  X 1" 
each,  the  upper  part  of  the  openings  being  on  the  level  of  One  spiiag- 

The  hot-air  makes  its  exit  at  the  back  ofthe  oven,  close  undertbe 
soffit  of  the  arch.  From  thence  it  roav  be  carried  up  into  a  drricg 
closet,  or  the  hot-air  may  be  made  available  for  any  other  useful  pui- 

Tlie  entrance  into  the  ashpit  may  be  closed  partly  or  whoUr,  by 
means  of  the  cast-iron  door  bavins  an  opening  in  it  uf  2"  X  1">  ^  * 
sliding  shutter,  similar  to  that  of  the  furnace  door. 

According  to  this  mode  of  construction  the  smoke  never  enters  Ibe 
internal  part  of  the  oven;  but  when  the  gross  particles  uf  the  coolt 
have  been  carried  off  through  the  smoke  flues,  and  the  fire  bums  bright 
and  dear,  the  action  of  the  furnace  may  be  reversed  by  pushing  in 
damper  of  the  smoke  flue  S,  opening  the  damper  of  the  hot-air  flue  A, 
closing  wholly  the  ashpit  door,  and  opening  the  shutter  of  the  funnce 
door.  By  these  means  nearly  the  whole  of  the  heat  produced  liv  Iht 
combustion  of  the  fuel  will  be  carried  into  the  internal  part  of  the 
oven,  through  the  hot-air  flues. 

The  hot-air  should  come  in  contact  with  e 

Cart  uf  the  surface  of  the  meat,  both  uppc 
>wer,  and  therefore  the  meat  ought  t 
ported  on  the  points  of  iron  crows  fei 
shape.    By  these  the  whole  apparatus  of  spits, 
smoke-jocks,  &c.,  would  be  euperseded. 

Should  other  additional  contrivances  be  wanted  in  large  establiih- 
ments  for  stewii^,  simmering,  or  boiling  operations,  hot  plates  and 
confectioners  furnaces  may  be  advant:igeausly  introduced  ;  but  in  all 
these  cases  the  means  of  ventilation  immediately  over  them  should  be 
provided,  so  that  the  unwholesome  fumes  may  escape  through  flue* 


with  every  • 

upper  and  f, 

to  te  sup.  A 

let  of  this  >M^S. 

s  of  spits,  — ^^-— *    _!b 


^  that  the  u 

into  the  open  air. 


Dmtr,  Uih  JtUy,  1S39. 
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IMPROVEMENTS  IN  BUILDING. 

Oint  inderatigable  friend  mkI  fellow  iRbourer,  Hr.  Loudon,  duriitt 
the  la*t  mmtiier  made  a  tour  in  the  Midland  Counties  and  collected 
much  Talnable  informatioi),  which  be  haa  publiahed  in  the  GarioKi'* 
Magaxrne.  That  part  which  more  immediately  relates  to  the  objecti 
of  our  Journal,  Mr.  Loudon  has  kindly  given  us  permiuiou  to  puUish, 
•ccompanied  by  the  icood  engraeingt. 

Milford  and  Belper,  a  fen  miles  from  Derby,  are  two  of  the  scenei 
of  the  extensive  manufacturing  operations  of  the  Messrs.  Strutt ;  and 
here   we  saw  some  contrivaoces,  which   we  think,  if  more  known, 


would  be  eztensiTely  used.  Among  these  the  most  important  is,  the 
mt«iB  of  wannii^  and  ventilating  invented  by  the  late  Mr.  William 
Strutt,  and  first  used  in  these  works,  and  described  in  Sylvester's 
Piiloiapltti  of  Domatie  Eronamy,  4to,  Lond.  1821,  and  now  in  general 
use  throughout  Britain  for  large  buildinn ;  but  there  are  various 
others,  some  of  which  we  shall  attempt  to  describe. 

Cottage  Windoit  Slaybar. — One  of  the  most  universally  useful  of 
these  is  a  window  fastening,  or  staybar,  as  it  is  technically  called,  for 
cottage  windows,  or  the  windows  of  manufactories,  or,  indeed,  build- 
ings of  any  kind  where  tbe  windows  are  fixed,  and  do  not  slide  in 
grooves,  or  are  not  suspended  by  lines  and  weights.  This  contrivance 
has  the  merit  of  being  perfectly  simple,  very  economical  in  its  first 
cost,  and  not  liable  to  go  out  of  order.  The  same  principle  is  appli  - 
cable  to  tbe  opening  and  stiutting  of  doors  and  gates  of  almost  every 
kind,  as  well  as  to  windows.  To  give  an  idea  of  the  value  of  this 
contrivance,  it  is  necegsary  to  observe  that,  in  the  latticed  windows  of 
cottages,  there  is  very  frequently  either  one  entire  frame,  or  a  portion 
IB  the  centre  of  one,  which  opeiKi,  and  is  liept  open,  by  an  iron  sbiybar 
with  an  eye  at  one  end,  which  moves  on  a  staple  attached  to  the  fixed 
part  of  the  sash,  and  a  hook  at  the  other  which  drops  into  an  eye  in 
the  part  of  the  sash  which  is  to  be  opened.  Now,  the  objection  to 
this  Dooked  fastener  is,  that  as  there  is  only  one  eye  for  the  book  tu 
drop  into,  the  window  can  only  be  opened  to  the  same  width,  whether 
the  ventilation  required  be  little  or  mnch;  and,  when  the  staybar  is 
not  in  use,  it  hangs  down,  and  is 
blown  about,  and  very  frequently 
tamks  the  glass.  The  new  stay- 
bw,  on  tbe  other  hand,  opens  vie 
window  or  door  to  which  it  may  be 
applied  to  various  widths  at  plea> 
•ure,  from  an  inch  to  the  whole 
width  of  the  window  or  door,  and 


,e  staybu  can  never  hang  down, 

run  the  slightest  risk  of  breaking 

siass.     The  general  appearance  of 


the  new  sti'ybar,  ,, 
window  to  be  open  to  its  fuR  ex- 
tent, is  shown  in  Fig.  95,  iu  which 
a  is  the  staybar,  which  turns  on 
the  pivot  b  at  one  end,  and  slides 
along  a  horizontal  groove  under 
the  guide  ty  e  at  tbe  other. 

Fig.  9C  is  a  view  of  the  staybar  apart  from  the  window,  showing 
the  eye  d,  tbe  handle  e,  and  the  stud  /,  which  drops  into  holes  in  the 
boriioDtal  groove,  so  as  to  keep  tbe  window  open  at  any  desired  angle. 


Fig.  97  is  a  view  of  the  groove  and  the  guide-bar.  g  is  the  guide- 
bar  or  small  rod  which  is  fur  the  purpose  of  keepine  the  staybar  in  its 
place  in  the  groove  h;  it  are  two  plates  with  holes,  by  which  the 
groove  and  guide-bar  are  riveted  to  the  window ;  k,  vertical  profile  of 
Uie  groove,  tbe  guide-txir  beii^  removed,  su  aa  to  show  tbe  holes  into 
which  the  stud  of  the  staybar  drops  The  groove  \a  of  cast-iron,  and 
tbe  euiding  iron  is  of  wrought  iron  let  into  it  and  riveted,  and  both 
are  bolted  tu  tbe  bar  of  the  window  by  means  uf  the  plates  i  i,  which 
are  of  cast  iron. 
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Fig.  98  is  a  section  across  the  groove,  tbe  nidiiw 
rod  t,  and  the  bar  of  the  window  m,  to  which  the 
groove  is  bolted ;  <•  ia  the  handle  of  the  goide-bar. 

Tbe  window  is  cast  in  two  pieces;  the  larger  (Fig.  90,)  being  2  ft. 
10  in.  lugh,  by  2  ft.  1  in.  broad,  and  the  smaller  (Fig.  100,}  being  I  ft. 
4  in.  hif£  by  I  ft  broad,  exclusive  of  tbe  lead  along  the  bottom'' and 
sides,  which  forms  the  rebate,  and  covers  the  joint.  In  casting  the 
smaller  window,  it  is  essentially  necessary  that  it  be  somewhat  less  in 
dimensione  than  tbe  space  into  which  it  ia  to  shut,  in  order  that  it  may 
always  move  freely.  The  air  is  kept  out  from  the  room  within,  not 
by  the  tight  fitting  of  the  sides  of  the  small  window  to  the  sides  of  tbe 
frame,  but  by  the  contact  of  the  edges  of  the  sides  of  the  small  vrindow 
with  the  beads  forming  the  rebates  attached  to  the  inside  of  tbe 
frame ;  and  also  by  means  of  the  contact  of  the  beads,  or  rebate*,  of 
the  small  wiodow  with  tbe  edge  of  the  sides  of  tbe  large  one,  or  frame 
into  which  it  shuts.  In  consequence  of  tbe  sides  never  touching,  tbe 
window  moves  with  the  greatest  ease,  whether  expanded  by  heat  in 
summer,  or  contracted  by  cold  in  winter,  and  weather-pamted  and 
and  smooth,  or  unpainted  and  rusty. 
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Ftg  101  is  a  horizontal  section  across  the  small  window  and  the  two 
side  Ears,  showing  the  outside  beads  at^j^i  and  the  inside  beads  at  4  j|. 


Fig.  102  isavertical  section  through  tbe  small  window, 
and  the  top  and  bottom  bars  of  tbe  fixed  frame,  showiiuc 
a  weather  fillet,  or  weather  table,  which  projects  half 
an  inch  from  tbe  general  face  of  the  wiudow  at  h,  and 
the  staybar  in  the  situation  in  which  it  rests  when  the 
window  is  shut,  and  also  the  groove  and  guiding  rod  at  i. 
The  total  weight  of  this  window  before  being  glazed 
is  about  Git  lbs.,  and  the  prime  cost  inl>ert)yia  12«.  Aid. 
thus:—  U 

a.   d. 
2  castings,  60  lbs.  at  \id.  .        .    7    t> 

Ironwork,  It  lb.  at  1«.  IJ.  .         .         .     1     4i 

Fitting  up,  ti  hours  at  2'lii.  per  week         ,20 
Scurfing  castings,  4  hours  at  12s.  per  week     1     U 

Priming  window 0    3 

Paint ,.03 

Prime  Cost  12     H 

We  consider  this  by  far  the  cheapest  and  best  cottage 
window  that-  boa  been  hitherto  invented ;  it  has  been 
used  in  a  great  variety  of  buildings  for  10  years,  and 
when  it  islinown,  it  can  hardly  fail  to  come  into  general 
nse  in  cottage  dwellings  \ani  manufactories.  In  London 
it  may  be  obtained  uf  Messrs.  Cuttam  and  Hallen,  Wins- 
ley  Street,  Oxford  Street,  for  13s.  ad.  for  a  single  win- 
dow, or  where  there  are  more  tlian  lialf  a  duien,  for 
124.  Gd.  each;  at  Messrs.  Cubitt's,  Gray's  Inn  Road; 
and  at  Mr.  Roe's  in  the  Stnmd,  manufacturer  of  tine  and  of  tinned 
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Door  Stayhar. — To  nndentand  bow  this  staybar  may  be  applied  to 
openiis  doon  fully,  or,  aa  in  the  cue  of  bot-hoiue  doors,  ia  any  degree 
Of  Kjdtn,  and  to  retaio  tbem  fast  at  wtiaterer  angle  it  ma^  De  desir- 
able to  aet  them  open,  or  to  keep  them  fiut  when  abut,  it  is  only  ne- 
eeoMry  to  luppose  the  groove  fixed  to  the  wall  borizontaUy  behind 
the  door. 


.  »  hori- 

3  aection  through  a  door 
(a),  the  wall  of  the  hanging 
tfla  to  which  it  ia  hiiwed  (&), 
and  the  wall  against  wnieh  it 
rinita(c).  ThedooriBaupposed 
to  be  shut,  and  it  is  beta  in  its 
place  by  the  staybw  d,  which 


a  fjrooTe  from  /  to  g.  All  the 
rest  requires  no  explanation  to 
ai^  one  who  has  understood  the 
deicriptioD  of  the  window. 


Fig.  104  b}iows  a  stoybar  for  a  door  or  a  ^te,  in  which  the  wall  is 
on  the  aame  plane  with  the  door.  In  this  adaptation  of  the  itaybar, 
the  groove  in  which  it  slides  is  made  curvilinear,  merely  to  fticilitate 
the  operation  of  sliding,  because  it  would  slide  if  the  groove  were 
■tni^t.     The  curve  a  b,  therefore,  may  have  any  radius  thut  may  be 


Fig.  105  is  a  section 
groove  of  half  the  pru]ier 

which  d  is  the  guide-lNir  a  i 

screwed  on  to  the  ptoovi 

/  is  the  opening  in  the  hot  * 

the  groove  into  which  the  : 
drops.  These  openings  muj 
be  made  at  each  end  of  the 
only,  for  the  purpose  of  t 
the  door  to  the  full  width, ' 
miiy  be  made  also  at  the 
mediate  points  c  c,  so  as  t 
llie  door  to  diflerent  aiwles, 
may  be  convenient  in  not 
for  ventilutiou. 

Fig.  lOij  shows  a  vertic 
file  of  Fig.  107,1  being  the 
bur,  and  t- the  door. 

Fig.  107,  of  half  the 
site,  shows  tiie  manner  in 
the  gjiide-bar  f[  is  attacbiM 
door  i,  the  fitting  nut  l>eia| 

It  ia  to  be  observed  th 
the  straight  and  curved  | 
require  a  sort  of  cover  or 
bat  ill  tlie  length  of  the  , 
pluced  so  as  to  allow  the 
the  stay  or  propping  bai 
lifted  out  of  the  hole,  but 
of  the  groove.  In  the  i 
groove  (Fig.  103,  ef),  a  j 
wood  U  l>y  -i  •"•  "I"*"  ''ery  wen 

for  the  cover  i  hot  in  the  curved  groove  a  wrought  or  east  iron  tmtt 
has  been  used,  and  the  little  tubes  or  projections  marked  c  c  in  % 
104,  are  cast  on  the  groove  to  f^tsten  the  wooden  covers  to  securelv. 

Gates  and  doors  ^r  back  sheds,  and  for  various  departmei.ts  cus- 
nected  with  the  kitchen-ganlen  and  offices  of  an  estubfishmenl,  nr 
be  mostadviuilugeuusly  formed  with  staybirs,  instead  of  locks,  bolu, 
or  booked  or  other  fastenings.  In  rural  arcbitecturf,  the  use  of  tlMe 
stityban  is  calculated  to  be  still  more  extensively  useful  than  in  gu- 
dciiii^. 


coitvaiieiit,  provided  that  it  corainenees  at  (  and  terminates  at  a.  The 
points  ee  t  represent  proiectiom  from  the  groove,  baviiw  holes  for 
aciewiiK  on  a  woodeo  giude-bU)  to  prevent  the  stajrbar  irom  rising 
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Iron  Jfo»ing  fat  Ike  Sltp»  of  Stain,  or  to  lerve  m  a  kerb  for 
itement  in  itreets,  ia  tbe  next  Hitii-Ie  tbut  occurs  to  \a.  The 
it  to  change  itHps  of  wood  or  brick  into  steps  of  greuter  dura- 
Jum  if  ther  were  of  stone  or  iron,  and  at  a  naall  expanse.  For 
irpose  a  noainKi  or  rebnted  jiiece  of  iron,  is  made  fast  to  the  step 
>d  by  iTonituds,  or  by  being  let  into  the  walb  at  tbe  ends  of  (be 
and  this  retain.^  in  their  pluee  fliit  tiles  of  terro'inetallic  earth, 
are  much  longer  before  they  wear  out  than  any  description  of 
which  produce  a  step  much  lighter  than  if  tlie  whole  were  of 
ir  inn ;  and  which  can  be  renewed  at  pleasure.  Such  steps  are 
dupled  foi  granaries  and  other  agricultural  buildingn,  und,  in 
WMS,  for  tbe  stairs  of  otGces  to  mansions  sod  cottuges.  The 
coBomical  application  of  this  contrivance  is,  of  course,  in  cases 
tbe  steps  sre  made  of  wood. 

r  ItOH  Gallira  lo  Ruo/i,  as  a  subititute  for  leailen  ones,  are  found 
alcal  and  efTectivc.  fig.  llli  is  a  section  uf  a  gutter  between 
oft,  in  which  a  a  a  the  gutter,  with  a  flange  b  b  for  joining  tbe 


at  pieces  together:  c  c  are  the  alatex ;  d  d  the  r.iflcrs ;  aud  e 
Iter  beam.  The  fall  requisite  to  carry  off  the  wiiter  is  found 
front  a  half  to  three  quarters  of  an  iiicli  in  the  yard,  and 
cessarily  occasions  the  plane  of  the  roof  to  rise  toward*  the 
of  tbe  building,  as  shown  iu  the  section  Fig.  ll',iu  which  tlie 
indicated  by  the  dotted  lines  ////■      A\i  tlie  care  that  this 


..:>^^ 


b  tbe  gutter.  Fig.  UH;  in  which  g  is  the  gutter,  h  the  lout 
of  tiles,  ■  tbe  gutter  beam,  and  it  hollow  posts  for  supporiii.g 
tter  beam,  and  serving  as  pipes  for  conducting  awav  the  water 
■e  gutter.  Cast-iron  gutters  of  this  sort  will  be  found  peculiarly 
d  for  ridge  and  furrow  hot-house  roofs !  awl  we  shall  liereafter 
hat,  for  m  large  hut-houses,  (his  kind  of  roof  is  better  adapted 
ly  other. 


THE  FIETA. 

^  colloiial  group  ditigmd/or  lie  CalMie  Chiirek  ia  Frandt-tlrttt, 

Dabliti,  by  Hogax,*  commutiiciiltd  by  Iht  Count  Hawks  LB  Grice, 

Mimber  0/  lie  Academy  of  SI.  Lab,  uad  of  TariQiii  AcadtBiift  0/ Art 

and  Seitwc. 

usually  the  cas<t, 
iposed  of  two  figures,  the  princijia]  of  which  ia  (he  Viiv 


TfHS  group  of  the  Detrent  from  the  Cross  is,  »i 
composed  of  two  figures,  the  princijia]  of  which  ia  (he  Viivin  x 
seated  on  a  large  stone,     The  eutire  figure  is  draped,  the  un£r  tuniu 
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ber  feet ;  and  the  mantle  over  it  is  confined  to  the  body  by  a  bnml 
round  the  waist;  and  tbe  sleeves  of  the  mantle  are  confined  by  annlets, 
and  reach  down  to  tbe  wrist ;  a  veil  covers  tbe  hea<l,  falling  over  (he 
slwulders  and  on  tlie  left  arm ;  it  is  collected  in  a  large  mass  on  the 
ground.  The  veil  shades  the  left  part  of  the  face,  and  falls  partly 
over  the  extemled  arm,  (he  baud  ia  ojien,  und  the  fingers  are  slightly 
bent ;  the  left  arm  rests  on  her  knee,  ami  with  one  hand  she  holds  tbe 
arm  of  her  son.  The  figure  is  in  an  upright  seated  posture ;  the  feet 
separated  and  the  limbs  incline  slightly  to  the  right  sidei  tlie  bait  ia 
parted  on  the  forehead,  und  the  face  luok^downontbe  figure  of  Christ, 
which  appears  at  her  feel,  nith  its  back  leaning  against  n  mass  of 
stone  ;  the  body  reclines  towards  tlie  left  side  of  the  Virgin,  wbiUt 
the  head  fdls  on  the  left  shouldur;  tbe  right  arm  falls  petpemli- 
cularly  and  the  band  is  bent  at  the  wrisi,  with  tbe  fingcre  resting  on 
thegroutul.    The  left  let^is  out-strctcbed,  and  the  right  slightly  bent; 

i-ig  ur.der  tlie  left  fog  r  ""'"  ■•■■' *'■"  ' ''■*     

Tout  under  the  body. 

The  figure  of  the  Virgin  is  very  in 
grief,  she  seems  to  subudt  with  pious  re 
yet  still  bungs,  with  all  tbe  uugiiish  of  a  Tund  mother,  over  the  bo<ly 
of  her  beloved  son,  extended  in  death  at  lier  feet.  No  arrai^meut 
could  be  better  calculated  to  strike  awe  into  tbe  mind  of  the  specta- 
tor— to  arouse  tbe  Christian  to  feelingn  of  piety  and  veneration.  The 
group  dues  not  produce  a  momei:tary  surprise ;  but  on  long  contem- 
plation we  find  a  quiet  solemnity  about  it  which  awakens  the  mind,  by 
degrees,  to  all  the  better  emoUuns  of  the  he»Tl,  we  are  moved  witli- 
pity,  devotion,  and  respect — wc  seem  lost,  for  a  time,  in  meditation; 
and  know  not  which  most  to  admire — tbe  sentiment  or  the  execution 
of  tbe  who'e. 

Ucuutiful  OS  it  coiifessedly  is,  in  the  present  state,  yet  few  can  form 
an  idea  how  much  superior  the  i-ffei-t  of  the  group  will  a^jwar  when 
'  executed  in  marble.  A  planter  model  always  seems  bard  m  its  partv, 
and  the  outlines  cutting,  nor  c:in  those  delicacies  be  given,  or  sjiiritetl 
touches  be  executed  by  the  iiiudi-lling  toiil — the  tight  and  shadow  also 
furnish  too  great  a  contrast,  aud  waiit  the  subdued  warmth  uf  the 
marble.  The  group  should  be  executed  in  a  slightly  transparent  inar- 
Ue,  and  the  light  coming  from  the  top  of  the  building,  through  an 
amber  coloured  glass  window.  This  might  produce  a  charming  ettci^r, 
by  softeuing  the  shadows  into  lialf  tints,  and  then  making  the  figure 
appear  to  litirt  forth  iiitu  roundness,  glowing  under  a  glury  of  Ijght. 
7'he  grand  eHei-t  "f  this  grouii  will  be  apparent  to  the  must  ur.liiiary 
mind,  but  the  lueHUs  by  wliich  ihat  graiKleur  is  effected  can  ouiy  he 
ajipreciated  and  undersloud  by  a  few. 

it  becumes  therefore  the  province  of  tbe  critic  to  examine  the  whole 
in  detail,  and  to  endeavour  to  sliow  ihe  parts  which  contribute  to  iti 
value,  as  well  as  to  point  out  where  ctianges  would  have  enbunci'd  its 
beauty.  The  bold  und  masterly  character  of  the  naked  nortioint,  the 
spirited  touclies  of  the  drapeiy,' and  iti  ample  folds,  are  all  judicious, 
especially  ulieu  we  consider  tliut  the  group  is  to  be  raised  tu  eoiai> 
considerable  height  above  the  *|>ectaor,  where  all  parts,  but  particu- 
larly the  extremities,  will  appear  more  delicate,  and  tbe  drapery 
richer  in  the  folds,  and  finer  In  clTei-t  of  ihiaio-.eHro. 

'I'he  detaching  of  the  body  of  ChiisI  fnnii  the  principal  figure  is 
admiriLbly  conceived,  for  wlieu  the  group  is  viewed  from  lis  proper 
situation,  the  whole  will  apiiear  more  compact,  as  the  broad  shadow 
from  the  figure  will  till  up  tlie  void  lietween  the  two  statuer.  Few 
sculptors  would  have  foreseen  tliiil  this  architectonic  arratigenient  was 
necessary  tu  produce  a  good  distiiul  elfect.  It  however  shuws  that 
Hogan  ia  learned   in  his  art,  and  has  luld  attention  to  tbe  optical 

their  bassi-relievi  or  slatucs'to  any  situution,  and  had  Tborwaii 
thought  of  this,  he  might  luive  much  impruved  the  figure  of  the  Pope 
in  his  monument  uf  rius  VII.  in  St.  Fctcr's,  iit  Uume. 

The  nuked  proportions  of  the  ligurc  uf  Christ  are  beautiful — the 
marking  of  the  muscles,  ami  the  ioaerlions  of  the  bones  are  unitoiui- 

This  Irish  irtigt  liu  obliined  great  eminence  ia  Rome,  so  as  to  bold  the 
Gibson,  imoug  (lio«e  uf  our  cuuatrjnica  ibeie.    The  liiah  have 
extended  lo  biin  a  patronage  irliicb  they  are  nut  remarkable  for  ginng  gene- 
rally to  their  well  destrting  citiun*,  and  have  given  bim  toany  important 
ions.    H«  is  the  moden  Barry,  and  well  luttains  dot  name  at  HatM. 
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THE  DAGUERROTYPE. 

TtiK  love  of  the  marvellous  is  so  very  apt  to  induce  persons  to  ox- 
jijjgerate — to  stretch  :i  Uttk,  io  their  account  of  new  discoveries,  y\h\> 
tlie  belief  of  those  who  listen  to  them  is  in  its  turn  su  vcr^'  stretching 
and  elastic  that  very  seldom  indeed  does  any  invention  turn  out  to  be 
the  magnificent  prodigy  it  was  at  fir<«t  descriUnl.  Vet  although  they 
hare  been  deceived  times  iunumeraUe  after  this  fashion,  the  public 
are  ever  ready  to  give  credit  to  the  cry  of  Wolf  I  Wolf  I  or,  to  lH)rrow 
:ioother  allusion,  believe  that  the  mountain  is  alK)ut  to  be  delivered  of 
Home  portentous  gigantic  monster,  though  it  afterwards  proves  to  hp 
:i  mere  mouse.  Hence  I  myself  am  rather  sceptical  and  slow  of  belief, 
Y)eiug  of  opinion  that  it  is  all  in  good  time  to  exult  whf*n  we  are  quite 
certain  tliat  we  have  got  something  worth  exulting  at.  It  is  surely 
lictter  to  find  one*s-self  in  error  on  tlie  ssife  side  and  that  the  olyec*  of 
our  anticipations  greatly  exceeds  rather  than  at  all  falls  short  of  them. 
Who  is  there  who  has  not  some  time  or  otlipr  in  the  course  of  his  life 
Ijeen  grievously  disappointed  in  a  person  oiliriously  descril)ed  to  him  as 
prodigiously  handsome,  or  clever,  or  engaging,  und  whom  hut  for  such 
description!  he  might  have  discovered  to  be  so,  but  whom,  when  his  ex- 
pectations are  thus  excitfd,  he  finds  does  not  at  all  answer  to  the  idea 
ne  had  preconceived,  and  in  consequence  sometimes  falls  into  thecon- 
Xrnry  mistake,  and  sets  down  the  rara  aritt — the  plioenix  in  human 
shape,  as  no  more  than  a  vrr^-  so-so-ish  creature  after  all  ? 

But  what  has  this  to  do  with  the  Daguerrotype  ?  nothing — ^that  is, 
something; — perhaps  much:  for  what  is  related  of  it,  certainly  does 
Magg[er  belief.  To  come  to  the  most  material  ])oiut  at  once,  is  it 
merelv  that  sort  of  hyperbole  which  is  to  iHi  taken  r^/n  grajio  v.alt-<, 
or  rattier  with  a  peck  of  sail  ( — or  is  it  a  fact  that  in  the  pictures  so 
produced  the  minutest  det;iils  are  expressed,  although  not  visible  to 
the  naked  eye,  yet  rajiable  of  being  rendered  so  by  the  assist:uice  of  a 
powerful  lens  or  microscope.  Supposing,  for  instance,  a  vi«nv  to  \w. 
taken  of  Henry  VITs  chapel  by  the  Daguerrotype.  l)esi(les  the  utmfist 
fidelity  as  to  all  that  would  be  <lisccrnible  in  the  building  itself,  soen 
at  the  same  dist^uice,  would  it  be  possible  by  means  of  a  magnifying 
glass  of  sufficient  p«)wer,  to  make  out  every  moulding,  every  car\'ing, 
every  lineament  in  short,  no  matter  how  minute,  existing  in  the  edifice 
itself?  If  such  really  be  the  case  the  discovery  is  of  incomparably 
greater  importance  than  it  has  been  described.  A  drawing  or  series 
of  drawings  of  the  kind,  would  place  any  building,  or  any  other  work 
of  art  under  our  immediate  inspection,  at  any  time,  and  all  its  details 
might  be  examined  f.ir  more  closely  than  in'  the  building  itself,  and 
the  carvings  of  a  cornice  <»r  cei  iiig  might  l>e  seen  quite  as  distinct  y 
SIS  the  parts  ju^t  on  a  level  with  the  eye — the  figure  on  the  top  of  the 
York  column  as  distinctly  as  the  pedestal,  .^uch  buildings  as  the 
Alhambra — which  it  has  cost  years  of  patient  industry  (m  the  part  of 
artists  to  give  us  any  adequate  idea  of,  even  with  regard  to  only  its 
more  important  parts,  ma>  now,  it  wou'd  seem,  be  revealed  to  us  in  the 
most  vivid  reality,  with  the  sole  exception  of  colour. 

I  am  afraid  that  a  1  this  is  by  far  too  good  to  In*  tnie  :— that  a  very 
serious  deduction  indeed  must  be  made  from  it  to  bring  it  to  the  trutli. 
leaving  to  others  to  endeavour  to  exp^iinor  comprehend  hoie  it  can  be 
accomplished,!  should  be  ven'  well  satisfied  with  having  evidence  that 
it  f«  accomplished,  and  that  whether  the  causes  can  be  explained  or  not, 
such  is  the/tfc/.  If  it  be — and  Sir  J.  Robison's  account  rin  the  Edin- 
burgh New  Philosophical  Journal)  of  drawings  made  by  the  Duguerro- 
type,  which  he  liad  himself  examined,  goes  to  assert  quite  as  much, — 
80  far  from  iH'iug  at  all  overated.  the  discovery  is  rather  underrated, 
and  the  very  extraordinary  results  thus  to  be  obtained  from  it,  have 
been  noticed  far  more  briefly  and  cursorily  than  they  deserve.  We 
are  told  that  "a  crack  in  plaster,  a  withered  leaf  lying  on  a  projecting 
roniice,  or  an  accumulation  of  dust  in  a  hoUow  moulding  of  a  disUmt 
building,  though  not  perceivable  to  the  naked  eye  in  the  origina'  ob- 
jects," may  l>e  detected  in  the  drawing  when  examine*!  through  a 
magnifier!  Yet  beyond  the  mere  mention  of  it,  that  by  far  the  most 
wonderful  and  important  circumstance  of  all,  is  hardly  dwelt  upon.  Is 
it  not  probable  alter  idl  that  such  minutiae  have  been  Ix^lie  d  only 
through  the  magnifying  lens  of  imaeinati(m  ? — in  short,  have  not 
people  fancied  they  have  seen  a  good  deal  more  than  they  really  did  i 

Allowing,  however,  such  to  be  the  fact,  we  are  not  distinctly  in- 
formed, whether  it  is  limited  to  tne  original  drawing  or  not: — and  yet, 
we  must  sup|)Ose  that  it  is,  since  hardly  Cf)uld,  what  is  not  visible  to  the 
naked  eye,  but  requires  to  be  examined  thr('Ugh  a  microscope  or  lens, 
be  expressed  by  any  graver.  This  therefore  materially  restrii'ts  the 
application  of  such  mode  of  drawing,  o^ing  to  the  inconvenience  of 
keeping  any  considerable  number  of  such  plates,  more  especially, 
should  it  lie  requisite  tliat  each  should  have  a  glass  before  it  to  pro- 
tect it  from  injury — as  seems  to  l>e  the  ciise,  for  I  understand  that  a 
nu*re  touch  of  the  finger  will  obliterate  any  part  it  comes  in  contact 
with.     Another  ciivumstance  tliat,  I  mu»t  own,  is  rather  pu/xUiig  to 


myself,  is  that  the  extraoniireiry  powers  ascribed  to  the  Dagoerrotrpf 
should  not  have  been  exf*mplifieu  ere  now  by  some  more  worthy  mlh 
ject  of  interior  architecture  than  one  where  the  ** threads  of  a  carpet*' 
seem  chiefly  to  excite  admiration.  Why  not  at  once  have  taken  a 
view  of  some  gallery  or  museum  filled  with  works  of  art,  each  of 
which — the  most  remote,  it  s'»enis,  as  well  as  the  nearest — would  be 
transcribed  with  all  its  details,  no  matter  how  intricute,  or  however 
minute.  No  less  strange  is  it  that  opportunity  should  not  hare  beei 
afforded  to  the  public  of  this  country,  of  gratifying  their  curiositvaad 
removing  their  doubts  by  the  evidence  of  their  own  eyes,  as  night 
have  been,  had  a  few  successful  and  well  selected  specimens  been 
procured  for  the  Polytechnic  Institute  and  Adelaide  Gallery  of  Science. 
Why  has  not  such  a  subject  as  the  Barri  're  de  TEtoile  been  takei^  it 
it  really  be  true  that  all  its  sculptur-*s,  all  the  details  of  its  workmuh 
ship,  can  be  so  represented  with  a  fidelity  which  the  hand  of  the  ablest 
draftsman  cannot  even  aim  at  \  Still  it  must  be  admitted  tliat  the  cir- 
cumstance of  its  not  having  been  done  is  no  direct  proof  of  the  impos- 
sibility of  its  l)eing  accoinplished  ;  but  merely  proves  the  veiy  great 
consiiierateness  of  those  wlio  wish  to  apprize  us  bv  degrees  of  wlnt 
the  Daguerrotype  is  ca^rable  of  performing,  instead  of  startling  us  too 
sudden!}'  by  all  at  once  manifesting  it. 

However,  stiggering  and  incredible  as  may  be  what  has  been  in- 
serted with  respect  to  this  discovery,  I  mast  presume  it  is  a  dhmI 
extru)nlinar>'  one  in  itself,  because  unless  it  in  some  degree  answen 
to  what  has  In^en  reported  of  it,  all  that  has  been  said  with  the  view 
of  prepossessing  us  in  its  favour,  would  be  not  only  useless  but  perfectly 
ri'licui«)n«».  Therefore,  although  I  must  be  allowed  to  hold  oack  m? 
own  belief,  until  ocular  demonstration  be  afforded  me,  I  am  willing 
her*»  \l^  sup])Ose  that  the  Ehiguerrotype  can  achieve  the  miracles  at- 
tributiMl  to  it  This  grunted,  let  us  now  look  at  the  consequences,  and 
as  fiir  as  one  department  at  least  of  architectural  drawing  is  con- 
cerned- namely,  that  which  consists  in  the  portraiture  of  actual  build- 
ings— A  total  revolution  must  take  place,  the  lalx)ur  and  skill  of  thp 
draft.sman  being  entirely  su[)erseded  oy  a  natural  operation,  whereby 
the  view  itself — the  image  produced  by  the  camera  is  fixed  and  per- 
petuated. In  comparison  with  such  pictures,  the  most  correct  and 
most  elaborate  hand-drarr'ngfi  would  be  unsatisfactory ;  how  murh 
more  so,  those  of  which  the  authors  are  content  to  give  os  a  meit 
general  resemblance  of  a  building,  or  what  is  frecjuentlr  do  re- 
semblance at  a\\  ror  affords  any  information  as  to  details.  How  fre- 
quently architecture  is  now  slurred  over  in  what  some  profess  to  be 
architectural  views, — ^how  crossly  incorrect  they  often  are  as  to  yeiy 
importmt  particulars,  and  now  grateful  we  have  hitherto  been  fa 
tolerable  accuracy  where  inaccuracy  seems  to  have  been  the  genertl 
nile,  need  not  be  told.  But  from  this  time,  those  evils  will  fie  alto- 
gether  corrected  :  not  only  every  detail,  but  everj'  degree  of  shadov. 
every  tone  of  light  will  be'shown  us  as  in  the  real  object;  truth  will  be 
substituted  for  specious  falsification,  mathematical  precision  for 
blundering  of  the  eye  and  hand.  Instead  of  a  greater  or  less  degree 
of  perfection — a  greater  or  less  approximation  to  truth,  we  shall 
have  perfection — truth  itself.  No  longer  shall  we  be  at  the  mercy  of 
the  draftsmen.  They  may  ni>w  cry  out  "Othello's  occQwitioD*s 
Hardly  will    people   he  content   with  loose  though  even 


gone 


spirited  indications  of  what  they  may  behold  in  exact  ima^  of  th^ 
object**  themse'ves.  The  further  consequence  of  which  will  be,  that 
when  thenr  eyes  are  accustomed  to  such  accuracy  of  delineation,  per- 
sons will  not  overlook  iw  they  now  do  defects  of  perspective,  and 
drawing  in  pictures,  and  such  works  of  art  where  the  Diiguerrotrpe 
will  Imj  of  no  aviiil.  But — and  in  truth  it  is  a  most  tremendous  M. 
it  yet  remains  to  be  seen  whether  this  vaunted  discovery  can  fairly 
and  honestly  accomplish  all  that  it  is  said  to  do.  At  present  we  \>vt 
only  hearsay — excopt  indeed  that  some  like  myself  may  hare  a  very 

treat  deal  of  doubt  besides.  For  my  own  part,  I  have  Tery  strung 
oubts  indeed,  not  because  I  wish  the  invention  may  not  be  found 
to  answer,  but  because  1  am  greatly  afraid  expectations  have  been 
raised  that  can  never  be  gratified, 

Caxdidcn 


Spurn  Telfgrapfi. — Tlic  apparatus  i*  now  fixed,  and  the  telegraph  wi 
;  in  operation  in  a  ^!l')rt  time.     Tlic  benefits  derivable  from  tlii*  instttntic 


win 
be  in  operation  in  a  ahnrX  time.  Tlie  benefits  derivable  from  tlii*  iartitation 
will,  wc  doubt  nut,  be  duly  apprfciated.  The  Hull  Shipping  CoicpsBy.  awl 
others,  have  already  orderetl  biguals. — Htd!  paper. 

Banquet  in  the  Tiiamks  Ti^nnkl. — On  Saturday  afternoon,  the  Pi- 
recton*  of  tlie  Thames  Tunnel  Company  gave  au  elegant  dinner  in  the  Ti»- 
ncl  to  the  persons  employeil  in  that  undertaking,  to  celebrate  their  hsviag 
reached  low  water  mark.  Mr.  Hawcs,  M  1*.  was  in  the  chair,  and  2S0  per- 
sons ^at  down  to  table.  On  a  rnited  jilatform,  about  500  vbuton,  tlie  dm- 
jority  of  \Thom  were  ladiet— were  iirovided  with  place*  to  view  the  gratiiViic 
scene. 
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Without  touching  upon  the  genrr.il  ijueitiun  which  Iulh  lately  been 
aritated  in  neveral  noliticnl  ami  other  iriiininis,  *■  How  is  the  Hoyal 
Academy  to  be  dealt  irith?"  and  wtin-h  hiu  been  settled,  fur  ihe 
preoent  at  Want,  by  a  majority  uf  oidy  Rve  njriinxt  Mr.  Hume's  n)i>liiin. 
—without  asking  what  :ire  tlut  merits  or  drraerits  u(  tliat  Iwily  as 
regards  the  other  two  fine  artii,  it  iiiuft  lie  allowed,  I  t-oneeive,  bjr 
every  one,  that  ax  far  as  areldtcetiire  is  row^eminl,  the  assislaure  it 
allbrd*  it  in  the  smallest  pontible,  indeed  barely  nomtn:>1.  A  eomer 
allntted  rather  grudgingly  ti)  architei-tur.it  drawing<i,  at  the  Aeademy'ii 
csbibilions  ana  a  series  of  half  a  dozen  lectures  am)ua1ly,  iMDmtili'ite 
almost  the  whole  of  all  it  hiw  evpr  donp,  or  afR-di-d  to  do,  for  arehi- 
tectiire ;  and  even  thin  little  liiis  been  eiiiwltleralily  aliriilgeil,  sini-e  for 
several  years  the  annunl  lectiirei  have  lieeit  Buspnn'led,  uiving  to  the 
infirmities  of  ttu*  late  and  present  fl'rofesiuir  of  an-Iiilertnre,  and  the 
officR  itself  has  been  allowed  to  berome  a  nominal  one.  Most  uwii- 
redly  neither  of  the  iixlividuals  alluded  tu  onfi^f  fur  a  moment  to  Im* 
repKiaehed  for  his  heavy  personal  afflidionii ;  yet  it  in  imtlv  matter 
ofrcproach  to  tlie  Aeiuiemy,tliat  nuuneelse  is  appuinteclto  disehargc 
those  duties  for  which  continued  ill  liealth  incajtacitatcs  liini  wlw,  by 
virtue  of  his  uflice,  ought  tu  ilu  so.  We  meet  with  nothing  par.illel 
under  similar  circumstances  any  wheri'  else;  if  a  master  is  uitnihlml 
from  attewling  to  his  sclioot,  he  mu«t  either  depute  some  one  eiRC  to 
do  so  for  him,  or  his  school  must  lireuk  u]].  Hal  in  tlie  Itoyal  Acaileniy 
they  manage  matters  differently  ;jirovidpi  I  there  Im  nominally  a  Pro- 
fessor of  architecture,  it  is  idl-siifrii.-ii!nl.  If  he  am  give  lectures,  he 
does  so;  if  not,  tlie  students  must  dispense  with  them.  Vet  what  is 
this  l>ut  saying  tliat  it  is  a  matter  of  perfect  iuiiilference  whether 
lectures  of  the  kind  are  delivere<1  ur  no! !  whether  the  duties  of  that 
prufpioorsliip  are  punctually  disi'luirged  or  remain  aflog'-liier  in  alicy- 
ance  ?  Granting  for  a  moment  that  sin'li  really  is  Ihe  case,  the  ques- 
tion then  suggested  by  common  sense  Is.  whe'refure  slionld  there  lie 
any  such  professorship,  or  any  such  lectures  at  all.  If  they  are  iise- 
leris,  let  tlicm  tte  abolished ;  if  not  nseless,  why  does  the'  Academy 
presume  to  treat  them  as  if  they  were  so  f  Tliat  i«  the  question,  and 
one  whicli,  I  suspect,  it  would  puzzle  them  greativ  to  answer,  even 
should  they  summon  all  the  hums  they  have  among  tnein. 

As  painters,  the  majority  of  the  Acailemieians  may  not  care  one  jot 
about  architecture  anil  its  interests;  yet  although  they  nuiv  indi- 
vidually be  perfectly  InditTerent  to  it,  ns  a  body  it  is  as  iimcli  their 
duty  tmt  they  sliould  attend  to  it  as  tu  any  other  part  of  their  insti- 
tntion.  Here,  therefore,  another  Question  starts  up,  namely,  how 
happens  it  that  architecture  is  so  inacletjuately  represented  in  the 
Academy  as  to  be  looked  upon  as  a  men;  evpher?  Is  it  because, 
although  a  partner  iu  the  firm  with  painting  and  sculpture,  arcliitccture 
has  only  a  very  smidl  share  indeed  in  the  concern,  perhaps  not  more 
than  one  fiftieth  part  of  the  whole  ?  Is  it  not  worthy  to  be  put  upon 
the  same  footing  with  its  co-partners?  is  there  anything  in  the  Academy 
charter  to  such  effect!  is  it  there  expressly  stipulatedthat  the  uainters 
are  to  have  tbe  lion's  stiare,  and  architecture  l>e  content  witli  being 
admitted  to  the  honour  of  participating  by  looking  on  ? 

1  do  not  accuse  painters,  it  is  the  Academy  I  accuse,  for  defrauding 
architecture  of  its  just  rights,  to  which  they  are  bound  as  much  to 
atteiKl  and  to  see  supported,  as  tlmsc  of  paintii^  itself.  If  architec- 
ture is  to  tie  treateil  merely  as  "a  ]>onr  rektion,"  biken  in  out  of 
ekarity,  to  be  snbjcctctl  to  cuntiimal  insidt;  tu  be  banished  to  a  side 
table  in  a  corner,  or  even  sent  down  to  tlie  second  talile,  when  there 
are  visitors  at  dinner,  the  sooner  it  shows  its  independence,  and  gets 
out  of  the  clutches  of  such  charity,  the  better.  Belter  for  It  tu  be 
independent,  and  alone,  than  to  lie  treated  us  the  fag-enil,  the  rag-tag 
•nd  bobtail  of  the  Royal  Academy. 

1  shall,  no  doubt,  be  reminded  tliat  arebiterture  has  now  a  home 
and  establishment  uf  its  own  iu  the  Royal  Institute  of  British  Archi- 
tects. Tu  which  I  reply,  all  the  more  discreditable  to  il,  it  is,  then, 
that  it  should  submit  to  the  indignities  put  upiin  it  bv  Ibe  Academy, 
Neither  does  the  circumstance  just  alluded  to,  warr.mt  tlie  hitter  at  all  in 
treating  it  as  it  plainly  does.  So  long  as  arrbileclure  continues  In 
belong  to  tlie  Academy,  it  ought  to  insist  upon  justice  from  it.  If, 
on  tlie  one  hand,  the  Academy  are  very  willing  to  get  rid  uf  archi- 
tecture, and  architecture  can'atfijrd  to"  be  independent  of  the  Aca- 
demr,  why  do  they  not  part  by  mutual  consent  i  or  why  does  not 
architecture  fairly  sue  for  a  divorce '. 

Let  the  painters  have  ftie  Acailemy  and  its  exhibitions  to  tbem- 
sdves.  lithe  architects  care  for  having  an  exhibition  at  all,  let  them 
bare  a  proper  one;  if  not,  let  tbem  go  without  one.  if  they  rciuaiii 
with  the  Academy,  and  tlie  latter  can  aftbnl  them  tio  better  accommu- 
dation  ttaan  it  now  does  on  the  up|ier  floor,  let  other  and  siiSieient 


I  iip|iroprl.ited  fur  the  exblWIion  of  architectural  dniwings  on 
r  flour  of  tbe  building.  Ily  iM-ii^  kept  quite  :ipart  from  tlie 
.  and  none  suffered  to  Infrwle  among  them,  tlie  arehitectuml 
I  would  l>e  benefitteil.  Yet  this  is  not  all;  additional  ami 
;  spaej>  is  not  the  only  improvement  which  is  reqiiirml :  some 
resent  regiilatiuin  oiiglit  to  lie  altered  Instead  of  its  being 
upon  tiMt  areliitectiiral  designs  sboidd  have  bnckgroumhi  and 
red,  to  make  prelciisiims  as  pirliires,  tlie  e-ontr.try  rule  ouglit 
iiMished,  anil  nu  other  eolouring  than  sltadowii^  with  sefiia 
il  tint  should  ls>  idluwed  in  ilestgns.  except  In  cases  where 
.  essentially  part  of  the  <l«sign,  as  in  inteiiunt,  and  perliaps  in 
ive  views  of  building  alreaily  exitciited;  drawing  uf  which 
mid  )m!  in  a  seiMirate  rouiu  froii'i  thi^  others.  In  many  instuiices 
;  lieiiimea  realty  the  UuofiHima  itrli»,  parlicuhirly  when  those 
^nllv  luniatural  hues  are  resorieil  to,  and  thosi>  captlvatli^ 
itfiif,  ami  exagger.ited  pictorial  effects  put  into  geinnelrical 
which  ei-erj-  exliilntiim  at  tlie  Academy  witnesses,  and  wbieli 
re  to  draw  tite  altentlmi  from  architectural  merits  aiHl  defects, 
t  upon  cirruinstaiwes  tlmt  have  nolhing  tu  do  with  eitlier. 
Iiat  it  onglit  to  )>e,  an  archileelnral  exbiiution  would  be  upon 
lifferent  footing,  from  wliat  tint  portion  of  theirs  is  at  tlie 
cadeiny;  it  wnul<l  lie  greativ  more  roiiijiridieivive  as  regards 
IS  it  would  einlirai-e  every  thing  iiinnectetl  with  the  decorative 
irchitecture ;  while  it  would  abo  lie  more  select,  no  drawing 
Imitted  but  what  had  some  kimi  of  value  or  interest.  Thut 
rovement  will  ever  take  plai-e  at  the  Aeiulemy  in  this  respect 
tlier  hopeless.  Uut  then.  It  will  lie  asked,  ain  [  so  conceibMl 
illy  as  to  imagine  tliat  what  1  have  saUl  will  sUr  up  architects 
r  themselves  what  tlie  Academy  ami  the  (lainters  will  not  do 
I.  By  no  means;  I  no  more  expect  it  tlian  I  do  tu  hear  tluit 
's  hiis  made  n  trip  acniss  tlie  Atlantic  in  a  steamer.  Tlien 
I  touch  the  siil>ject  at  all  t  lieeausi'  I  am  anxious  that,  at  all 
jieople  should  understand  the  db^raceful  posititm  in  whicli 
ture  stanls  at  tbe  Royal  Aeademy,  and  tliat  no  one  slunild  be 
lay  tliiil,  \»  It  ever  so  bad,  there  is  no  reineily  for  it.  Archi- 
;aii  shift  wiUioitt  any  favour  and  juHroiiagt  from  the  Aeademy ; 
.  must  Ih^  in  a  truly  plUabIc  plighl,  seelmr  what  kind  of  snp- 
(Kitronage  It  now  reeelvw  from  it.  Whellier  in  uttier  re- 
he  Aeademy  bo  more  than  a  mere  cliiti  of  artists  "»  some 
irmed,  I  leave  to  the  ennsideraiiun  of  others ;  and  only  add 
atever  may  liuve  been  the  eai«;  formerly,  there  is,  now  tlwt 
itute  has  linen  establlshetl,  not  the  slightest  reason  wherefore 
ture  should  eontiime  to  submit  tu  the  contumelious  treatment 
'es  at  the  liands  of  Ihe  Royal  Academy. 

VlXDEX. 


ANCIENT  STATUE-S. 
'iffcTfiit  Material*  eaptoycd  bu  lie  t4i»denlM  fnr  Slalm»,  aiid  on 
iimliet  of  their  Marbltt.  Traiulalud  from  the  Fntiek  of  the 
dt  Ctarar,  KjiigU  of  tariom  Vrdtr»,  Keeper  of  lie  Fint  Di- 
of  the  Royal  MiutHm  of  ^Inti^aititt  in  fie  Loarre. 
i  are  few  substances  capable  of  being  subjected  to  the  chisel 
eceivii^  a  form,  which  the  ancients  did  not  employ  in  the 
al  art.*  Ciay  and  wood,  on  account  uf  the  ease  with  wliich 
'  wrought,  were  doubtless  the  first  materials  employed  in  the 
of  sc^pture,  which  only  employed  iLself  upon  stones  and 
Then  its  processes  were  more  advanced  and  inatnre<l.  These 
I  rude  essays  were  protmlily  clothed  with  real  stul&,  in  order 
flieni  a  greater  appcarancf-  uf  truth,  until  the  period  arrived 
le  chisel  could  attain  the  represenLilion  of  drii[)eij-.  As  it  is 
also,  in  the  iiifanin-  of  art,  to  consider  tbit  Itie  luitural  colour 
ts  adds  gn^afly  to  the  fidelity  of  their  representaUon,  it  may 
e  conjectured  that  when  inelats  and  atuues  were  used,  tliose 
weri-  sought  which  presented  the  neari'st  approach  to  the 
wished  to  lie  luiitutcil.     Tlience  originated  polyehromic  scutp- 


■uthoritiel 


*  At  the  lime  this  irticle  wsi  written  Mr.  Wilkins  w  a : 


iivmg. 


Iijcit  sec  Iliuv,  Iliml.  Nat.  I.  .16;  Juniui.(fei>(e- 

.  ^.  J7li-2y6;   lllaidaa  (?niyniiliiius,  dt  Marmaribta  Anliqajt; 

MIm  .VtHtTataj^nt  Mr  lltatie,-  Tozzeti,  loyflire  rfe  TVwniMe  ,- 
icre  lie  Quiury,  Jaiiitrr  OlympivH,  \>.  24  et  seq.  1.12-163;  Branl, 
M  Pttrrn  Prreinutn,  vol.  a ;  l.cvrauU,  iVoiit«iM  Dieliimnaire  (f  flint, 
iciian.  Claumue  d'Uint.  yal.,  aiiiclcB  Alabaster,  nreccis,  Urocstclle, 
[.uintcellc,  MirWc,  I'orplivn-,  Scr(>cntine,  ftc;  WincWelmsn'i  Hta- 
M,  B.  I.e.  II,  and  11.  7,  c.'r;'  UDiiliomiairtierAnliipdtfitrBii' 
'if;  Pacias'H  Cullrction  of  all  tliat  Plutarch  his  lud  upon  Art,  LeipoO 
iiirg,  IRna;  Ileyne,  AntiqtieriKkr  Ai^tlze ;  Bottigcr,  AmatHimt 
Enay  on  the  Ttcloaeal  Pari  i/  AtcitKt  Se^ttr*,  |nA»d  *' 
I  ^Ancitiil  mul  Medrm  Sn^fure, 
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I  we  employ  ibis  metal,  gilding  it,  or 
it  sbould  uerive  unly  from  time,  pre- 
ic  luiKtures  wbich  would  give  it  greutw 
nt,  liowever,  at  Paris,  mucli  mure  tair 
I"  ulloys.  BroiHR  or  brass,  more  soliil 
lupliil  iinile<l  to  till  or  zinc  in  certain 
u  i>xpciit(>(l  uii  inimenae  quantity  t'J 
uXe  A  great  Viirietv  in  their  allovs.  Thr 
:leLiinted,  were  tlioae  of  Cupna  (Ka- 
tlie  mtne  of  copper — of  Conidk,  thr 
ihance,  tii  tbe  melting  and  mixture  at 


itli  itii  alloy  of  copper,  gold,  ami  silver, 
iiia-b  esteemed,  ns  well  -.la  that  of  Tar- 
(■fiTTfd  thi"  bronxp  of  Delus,  and  U\n 
uUoftuppcr,  of  Conjucaurof  JI/aniD, 
ml  of  Liry,  mined  in  Gaul,  were  raiKb 
ir  nuiiies  from  tlie  nruprieluTH  of  tlf 
\i-  tiiui'  of  Ctnar.  Tliere  was  also  a 
eh,  being  of  a  liver  colour,  wu  fdllnl 

It  was  belicTeU  for  a  loi^  while  tbut 
I  water  to  harden  the  arms  whicli  wrtr 
I  proved  tliat  tempering  imfteiH  Wuiue, 
opupr  nith  tin  in  certain  proportiuin, 
t.>s  lianhiess  and  elasticity,  and  liecouiei 

is  mentiooed  in  Homer,  was  eitlirr 
ula  by  mixiug  a  fifth  of  silver  withfou 

nmcU  cstoemed,  Ix-cause  it  whs  tuaui 

either  gold  or  silver.  Pliny  says  that 
otoiir  olthe  iris  or  raiidxiw.  Tlie  name 
■elliiw  lunber.  Gold,  Iron. — Serenl 
ilioncd,  both  wroitght  and  cast*  Lud, 
r|io  made  tlu!  aiMiUB  or  iiacred  buctlers 
this  metal.  Orhizlm  was  the  jMire*t 
Kd  several  times  tlirongh  the  lire,  ac- 
e  statiiex  were  ma<le  of  luaMive  guld, 
MKMcd  (I'alUil  Sfiiiirtliilun)  from  a  tbin 

st-itues  wluTc  it  was  joined  to  ivory; 
oimI  were  only  plated  or  gilt.  Gold  of 
Bumetimes  aUo  painted  ornaments  or 
mjimctiunwith  it  Sii-vek  is  frequenllr 
tcrial  for  statues :  it  is,  Imwever,  leM 

It-ss  used  than  gold,  of  which  seveni 
N  is  enumeratetTliy  Homer  among  th« 

;  l)iit  it  is  mure  ihiiii  doubtful  wbetliei 
iting  to  tlie  arts  were  written  by  iIm 

outities  Luiil  at  a  very  early  date  tot 
.'onjunctiuii  with  gold.  It  seems  ><' 
the  ancients  fomvl  out  the  meant  of 
ning  it.  By  Hawing  in  the  lengtli,  ani 
Icrs  in  the  ivory,  they  obtained  pU« 
used  even  for  coliissal  statues,  of  which 
as  of  wMOil.  The  humidity  of  tltes^ 
pplicatioii  of  oil,  either  exteimlly  ui 
iipiiopotamiis  was  also  used  for  suiJU 
ji  ivory.  Bone,  and  amor^  otliers  that 
il  to  the  same  use.  The  Palladium  wu 
sofPelops.-t 

■II  as  pttvtUr  for  models  and  mould*, 
ide  of  it ;   aim!  the  Romnns  lued  it  for 
\ifmv  called  ctrw),  which  on  days  ut 
eluthes  and  umamentt. 
!<  uf  pilch  is  cited  ati  having  been  made 

or  Electruu.— Of  tliis  n  titalne  of 
and  Spirci. — A  statue  of  Sylla  m> 
Iniriu'd  lit  his  funeral.  &apeduclei, 
I'ictor,  [listriliuled  lu  the  people  a  bull 
cu  mailo  intlmaucientaulhuisuf  great 


1  of  llie  nss  (if  ninllii>r.or-pearl.  Tbe  pnri 
ilciisivvly  tiv  the  jcwrllen,  and  half  prult. 
uaeil  r<ir  ear.ringa.  At  Pompeii  car.riDp 
lie*,  ilie  tcalei  liiiing  r^mcMcd  b;  peuk- 
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figures  made  oSiour  paele,  of  itiij,  iiml  of  kmiI.  Tlii'se  kiivL  iif  effigies 
were  used  also  for  soicery  i  Uuivc  calli'd  ticiiiopiult»  "ud  tuciila,  WPre 
moved  bjr  inenns  of  tluewl,  like  our  jiupiieU ;  uikI  some  were  niso 
taoved  by  quicksilver. 


FRENCH  FURNITURE,  MANUFACTURES,  &,-. 
Upon  a  fanner  mciision  we  iMlled  -.iit'TiliiJii  to  iin  nrlirlc  in  lli« 
second  ipiinbeT  of  tiie  Fnreign  Hinillii;  Review,  himI  we  imw  clo  «>  tn 
the  fourth  number  of  (he  Hiimn  jnuriiiil ;  iniI  for  tin;  jiurpoM'  i>f  hexliiw- 
ipg  anynoliee  iipi.in  Ihe  canit.il,  llie  wilty,  and  liiiiiiiii'ius  |i:ijier  on 
&skiinst,  or  the   Philtmipkij  of  K-tliiiji,  whiih  h:iri  (.I'liiTtilly   lieen 

Euiiiteit  til  iiH  Ihe  most  iittTiictii'e  III'  :ill  Ihe  urllrli'K;  liut  in  iirder  Id 
f  before,  ourreiidorssouicexlriickjfrum  thatcDlitk-d  ''Fremrh  Maun- 
f«elure«." 

"Tbese  works  (L'Expu8iti(Hi,JouriKd  de  l.'lmluslrie,  liimI  1/ Allium 
de  l.'lndustrle,)  ttre  directed  to  aeei(nite  repreaeiilalions  and  deNerip- 
tiom  of  all  tlie  best  inoilem  wiirkti  of  iirt  fiiaiulii^  aiKt  stituary,  pro- 
perl)'  so  eiilled,  excluded),  as  well  hs  of  naniifaeluTed  prodiie'ls  Hint 
either  exist  in  France,  or  arc  on  the  poiiA  of  apiieuriiif;.  \M-»*  a  new 
moiUding  for  a  niarfale  chinmer-pieee  apnew — iloes  a  wvi  liron/.e,  bruts 
for  :t  riour-tiundle,  tit:,  roine  out— is  a  lioii^e  cni'U-<l  in  mure  Uiaii 
tyiAtaHtty  pitA  tuste — is  a  new  lumji  Hold  anywhere — liiis  n  tpli'iKliil 
Ciirriace  fieen  seen  in  tllC  Bow  tin  Btmlo^H^ — in  a  fi-w  week'*  tiine  It 
is  laidbefure  the  n)anufoi-tiiriii|>  puh'ie,  in  full  tli-tMil,  hy  tbesi-  useful 
pub:icLition»,  engmvud  with  \\k.  uIuii»i.  eare  <>n  Nti'el,  and  vuloiireil 
•H  natiiitl.  Fur  exiun|ile,  mw  of  tlie  iiuailiers  eonlMins  a  very  elabii- 
nte  plate  of  tlie  interior  of  Miisard'H  eaf<-,  a  UMHtifid  Kpeeitnen  "f 
Gothic  work  of  every  kind;  »n»tlier  lias  Ithirslial  Sonlt's  tH)r(>nati'»i 
earriuge;  a  third  Imk  tlie  froiil  of  a  landiHli'*  shop  in  llie  Rnc  dc 
Riclielieii :  a  fourth  presents  us  with  suiuu  curious  uunittK  :iiid  other 
htdniulic  instruments;  and  all  uf  them  art!  eiiilH-lhslicd  with  rcpre- 
»"ntations  of  various  artielcs  that  have  lisured  in  the  great  exbibilioti 
of  Hrts  and  in»n»faeUire«  in  tlte  Cluiii)p<i  kIvhi'i's." 

Ti>  go  even  no  fitrlher  tluin  this,  we  Iiave  tu-re  a  very  striking  jiroof 
(if  the  much  greater  tanlc  for  iirt  generally  iu  Friiiiee,  »7id  for  wur)L.i 
expressly  intended  tu  represent  its  prodnc'thim;  whereas  siirh  puliti- 
cjtiont  would  ni't  fird  sullieieiil  in:irKel  in  lUis  iiiuulr}'.  Unless  tliev 
belong  more  or  less  to  the  cliiss  of  iuiliijuarinu  s|)e('imeiis,  subjeet"  of 
Ihe  kind  nuuld  meet  with  imi  juiridui^ers  among  oursi'lves,     Inieed, 


s  reason  for  snsnertiug  tliat  even  works  having  ureliiteetiire 
dly  for  their  otjei-t  iiieel  Hilh  very  iuiuleipiate  eiu-ourage' 
r  rdther  ivith  disi-uungemetil,  wiih  vhilling  i-olilm-ss  and  m- 


To  lie  ut  all  a  sideable  eommoility,  urcjiiteelure  u 

served  up  in  picture  books,  where  the  iiU<Tes~t  of  (lie  iilHtes  is  made 
tu  lie  not  in  tDe  huildii^  so  mueh  as  in  Ihe  %uTes  ami  eostwnes  in- 
troduced, and  in  lluit  sparkling  ellii't  tA  liglit  anil  Klitiile  whirli  m»y  be 
made  to  set  off  the  ugliest  jiisl  iis  well  us,  )icr)uiiis  better,  tliait  the 
UKist  tasteful  piece  of  iireliileeture. 

However  let  us  drop  fln-M;  rejirnacliful  iiniinieiit',  :umI  pvueeeil  uitli 
Pur  extracts.  "Tlw  new  stuff  woven  of  silk  am!  glass,  or  glass  aloue, 
dtlraeted  much  atteution  In  these  galleries.  According  an  tlie  g'oss 
threads  ore  coloured,  yelhiw  or  whit<<,  tlicy  imifiite  gold  or  silver 
irocade  with  the  griuitest  uieety.anil  they  h  ivu  the  ndvantage  of  never 
lamishii^.  TAfir  iffut /ur/nrHifHn  it' ami  KphiiJM.  'Hie  price  is 
ffom  -25  to  40  fr.nics  the  ell.''— Here  tlien,  is  a  {K'rfiH-t  tmielly,  which 
nill  iinrhubly  lead  tu  some  changes  in  dceuraiiou.  If,  as  we  |>resume, 
tiss«ie«  woren  entirely  of  glass  arc  iwit  likely  to  be  at  all  injured  hy 
heat  or  llame,  they  might  be  a|)iilied  lo  driiiieries  ami  eanupies,  over 
chandeliers  and  lustres  in  a  bull  room,  where,  if  liislefidly  ih-signcd 
•md  urninged,  they  would  iiroiluce  a  striking  ami  appropriate  effect. 

"  In  fumitiire,tlieiirevairing  taste  of  tile /{fiiaiiit'iffce  liad  it  all  it»own 
nr.iv — at  leai<t  fur  all  i-.;iliinets,  table'i,  iMHike^utes,  Siu:  No  oilier  furni- 
ture iu  tlui  world  eiin  be  cnm)>;ircd  to  llial  of  Fram-e — we  do  mil  say 
iUMdidity,  but  iu  taste  ami  .ippear-uiei'.  To  (liese  two  iiiialitiev  the 
Piirisiaa  'mamifactiircrs  liave  recently  addeil  those  of  gisid  workmiui* 
■hi|i,  of  artistical  design  and  cu:cuti<>ii,  anil  of  moderation  of  price, 
la  niunr  urticles,  ingenuity  lias  been  gri-atly  on  tlu;  rauk,  and  some  of 
lite  beds  which  turned  into  sofns  or  tents,  ami  miglil  nccomuiodalc 
iiaira-tlocen  sleejiers  or  one  as  (Ite  case  miglit  be,  with  others  that 
»hut  up  in  a  common  porlmiuiteau,  were  luf^ily  ereditidile  to  llieir 
iDveulors.  The  uirjicts  tluit  euinu  in  for  so  inijinrtant  a  sliiire  in  Eng- 
lish house-keeping  cxpciwes,  were  lierc  in  womlcrful  aluimhuicc, 
anil  at  coinpan lively  inuderale  priiMtSi  (he  Aubusson I'arpets  were 
nea-ly  tw  suinptuoat  llihigs  as  wliuttiieliuIielinsorBeHuvaiscuuhltnm 
uut.  The  cabine.ts,  the  conimoJes,  (lie  tables,  whether  in  oak,  in 
tbmiy,  or  in  rose-wood,  (maliog.uiy  is  eiitirelv  gone  out  of  fashtuii,) 
wen  ail  ttned  bi  Uk  most  liuiopluoiui  uud  espenuve  ityle,  lichly 
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have  been  expected  to  be  a  treatise  interesting  only  to  a  very  fcw)i 
whereas  it  mav  be  considered  as  a  hisfon'cal  work,  and  one  too  of  a 
novel  and  most  interesting  description. 

In  the  same  way  the  most  itiveterate  bokf  ivorms,  although  they 
justly  give  the  preference  to  an  original  binding,  never  hesitate  if  a 
book  is  dirty,  " soiled  or  sullied,"  or  has  an  irreparably  "frail" -or 
lashed  binding,  to  get  it  cleaned  and  reinstated  in  a  vellum,  Russia, 
or  such  other  Dinding  as  most  befits  the  date  and  nature  of  the  work. 

Although  the  best  authorities  tlierefore  are  clear  as  to  coins  and 
books,  I  do  not  think  the  same  feeling  exists  with  regard  to  the  repair 
of  ruins,  although  I  cannot  but  think  that  all  the  three  c:ises  are 
parallel. 

To  destroy  the  [ucturesquc  effect  of  an  old  abbey  or  church,  seems 
generally  to  be  considered  as  a  sort  of  murder  of  antiquity,  the  atrocity 
of  which  no  inducement  can  palliate.  Although  it  is  impossible  to 
deny  that  a  dismantled  tower  may  have  a  more  picturesque  effect  at 
a  distamre  tlian  if  it  were  entire,  and  also  that  shattered  masonry  does 
frequently  assume  a  nmiantic  outline  which  is  no  where  else  to  be 
found,  still  a  <*omplete  building  n)ay  have  in  some  degree  a  picturesque 
as  well  as  architectural  outline,  and  these  advantages,  when  combined 
with  that  of  pcrpptuating  the  perfection  of  the  design  to  future  ages, 
and  its  restored  utility,  are,  I  think,  quite  enough  to  warrant  judicious 
restitution. 

I  need  hardly  say  that  I  do  not  approve  of  such  Vandalism  as  to 
complete  an  imperfect  building  in  a  different  style  of  architecture  from 
the  original,  us  may  Ik?  foimd  in  Llandatl'  cathedral,  where  the  alte- 
rations, as  far  as  I  recollect,  arc  in  the  Grecian  order,  which  contrasts 
wretchedly  with  the  original. 

The  most  interesting  spot  in  the  three  kingdoms  I  tike  to  be  West- 
minster Abbey,  and  I  am  sure  all  will  agree  that  were  that  building 
allowed  to  fall  into  a  ruinous  stiite — to  lose  its  roof  and  so  forth,  it 
would  not  in  any  way  possess  the  same  interest.  When  we  enter  a 
reriiabk  riin,  destitute  of  all  the  minor  details  which  it  once  possessed, 
we  have  to  came  with  ourselves  in  order  to  awaken  a  suitiible  interest, 
and  after  all,  that  interest  camiot  but  fall  short  in  intensity  of  that 
which  we  at  once  and  irresistibly  feel  on  entering  an  old  richly  deco- 
rated cathedrjl,  with  its  curiously  carved  oaken  stalls,  its  lofty  roof, 
and  all  the  other  adjuncts  of  an  ancient  building,  which  the  storms  of 
troublous  times  have  not  yet  swept  away  from  our  view.  And  this  is 
what  makes  the  cathedrals  and  religious  houses  of  England  triumph 
so  nnich  in  interest  over  similar  buildings  in  Scotland,  where  the  hre 
of  intemperate  ze;d  has,  in  too  many  iastances,  left  its  records  in  shat- 
tered pillars  and  broken  walls,  the  wrecks  of  glorious  spccimeas  of 
architecture.  How  tenfold  interesting,  if  entire,  would  have  been  the 
cathedrals  of  Melrose,  Dry  burgh,  St.  Andrews,  Aberbrothwick,  Elgin, 
lona,  and  many  more,  where  now  enough  only  is  left  to  show  us  ho.o 
much  we  have  lost.  And  if  no  new  interest  and  opinion  is  formed  on 
this  subject,  we  shall,  I  fear,  find  such  relics  grow  gradually  less  inte- 
resting. Every  blast  adds  to  the  rubbish,  and  every  winter  curtiils 
their  extent. 

The  object  I  have  in  view  in  these  remarks  is  to  waken,  if  j)ossible, 
such  an  interest  in  ruinous  churches,  as  shall  determine  those  i^ho  hare 
an  ivjlutuce  in  the  t action  of  new  churchtSf  rather^  tchcn  possibte,  it(n 
although  at  a  much  gnatir  cost,  to  kestokk  ojj)  o.nes  than  dluld  new. 

What  gave  rise  more  immediately  to  the  preceding  remarks  was  a 
visit  to  the  island  of  lona,  where  the  Duke  of  Argyll,  with  his  charac- 
teristic benevolence,  has  recently  erected,  and  1  believe  endowed,  a 
church,  which,  however,  cannot  be  said  to  ])ossess  the  slightest  claims 
to  architectural  ellect.  In  such  a  case,  then,  how  much  more  suitible 
would  it  have  been  to  have  restored  (with  proper  advice)  part,  if  not  the 
whole,  that  remaias  of  the  ancient  cathedral,  which  St.  Columba 
erected  soon  after  his  arrival  at  the  island  in  A.D.  563,  and  which  was 
so  miserably  ransacked  at  the  time  of  the  Reformation,  whereby  Scot- 
land lost  her  "  ancient  annals  and  MSS."  (which  were  kept  at  lona, 
"in  hidden  presses  of  the  church,'*)  and  "large  parchments  signed  by 
the  king's  own  hands,  and  sealed  either  with  seals  of  gold  or  wax."* 

I  trust  that  these  remarks  will  at  least  get  a  little  consideration 
from  those  to  whom  they  are  more  especially  addressed ;  and  should 
it  happen,  as  in  many  instinccs  it  may,  that  no  drawings  are  in  exis- 
tence to  shew  the  original  plan  of  a  building  now  much  dilapidated, 
the  best  course  is  to  take  the  advice  of  some  architect  who  is  tho- 
roughly acquainted  (as  every  one  should  I)e)  with  the  styles  of  archi- 
tecture which  distinguishc(f  ditiercnt  atjes,  and  with  this  advice  to 
complete  the  building  in  keeping  with  those  parts  which  still  reuiaiii. 

In  conclusion  I  may  be  permitted  to  observe,  that  although  I  have 
no  doubts  as  to  the  orthodoxy  of  the  general  principles  herein  advo- 
cated, I  am  nevertheless  willing  to  admit  that  niiiny  specious  and  even 

*  Sir  George  I^fackenzic,  Dtf.  qfRoy»  Line  qf  Scotland,  Loud.  1685,  p.  30. 
l^ftObL  of  Paulus  Jovius. 


reasonable  objections  may,  in  particular  cases,  be  brought  fbrwnd— 
nay  more,  I  allow  that  even  in  the  case  of  lona,  I  may  have  fonMd  ■ 
erroneous  o])inion,  as  I  had  not  time,  durine  my  ▼isit»  lo  eammt 
either  the  old  cathedral,  or  new  cluurch  with  that  degree  of  ore 
which,  had  my  time  permitted,  1  should  have  done. 

Sfpt.  10,  1^39.  L. 


BUNNETT  AND  CORPE'S  CONCENTRIC  STEAM  ENGINE. 

Sir. — Referring  to  the  June  and  July  numbers  of  your  Taloable 
Journal,  I  l}cg  to  dissent  from  the  conclusions  you  have  drawn,  respect- 
ing the  merits  of  Messrs.  Bunnett  and  Corpc's  Concentric  sletti 
engine. 

T  am  not  disposed  to  deny  the  accuracy  of  the  tables  you  bm 
given;  the  results  noted  therein,  might  naturally  be  cxpectecl  fromtk 
manner  in  which  the  relative  powers  of  the  new,  and  old  modes  of 
application  were  derided;  my  object  is  to  show  that  one  main  featoR 
in  the  case  has  been  overlooked,  which,  when  taken  into  account,  viD 
considerably  diminish,  if  not  altogtUher  do  away  with,  the  advantdnn 
which  at  tirst  sight  appear  in  favour  of  the  Concentric  engineTui 
whatever  additional  power  is  exerted  by  it,  a  corresponding  expene 
of  steam  will  be  the  necessary  consequence,  which  is  tantamount  tow 
advantage  at  all. 

If  this  ran  be  shown  to  l)e  true,  I  am  humbly  of  opinion  that  it  can- 
not he  claimed  for  this  machine,  that  any  power  is  gained  by  its  adop- 
tion, as  w^e  are  only  entitled  to  consider  tliat  we  have  gained  power 
by  new  combinations,  when  these  enable  us,  at  the  9ani£  t^ytnst,  to 
produce  greater  effects  than  with  the  old. 


modify  the  mechanicid  powers,  to  suit  the  various  pur|K>ses  of  mi- 
chinery ;  all  the  changes  we  can  ring  upon  them  will  never  help  us  to 
an  increiwe  of  power,  beyond  the  lessening  of  friction  through  «■- 
plicity  of  construction. 

hi  order  to  illustrate  what  is  meant  by  these  remarks,  let  me  caH 
your  attention  to  the  annexed  diagrams,  which  are  nearly  similar  to 
those  in  the  last  number  of  the  Journal  already  referred  to : — 

Fig.  1. 
Representing  the  new  mode  of  applying  the  power. 


i\ 


A  thf  annular  piston  rod,  B  the  connecting  rud,  C  tht  cijink,  P  thi  jti-iuii 

Fig.  2. 
Representing  the  old  mode  of  applying  the  power. 


i>    1 


1 


J)  the  jTiston  rod,  K  the  connecting  r<ul,  F  the  crank,  C4ual  to  ihc  cmnk  (. 

It  is  evident,  from  the  construction  of  these  diagrams,  that  the 
annular  piston-rod  A,  will  move  through  a  greater  space  than  the  pis- 
ton-rod b  requires  to  do,  in  producing  revolutions  of  their  respective 
cranks,  C  and  F.  The  stroke  of  the  piston  D  will  be  as  the  lei^b  of 
the  straight  line  1  I,  or  as  the  lines  K  K  and  L  I^  tliese  three  lines 
being  equal  to  one  another.  On  the  other  haiKl,  the  stroke  of  the 
annular  piston-rod  A  will  be  as  the  curved  line  K  G  K,  which  is  much 
greater  than  the  straight  line  K  K. 

Now  assuming  that  the  impulsive  force  is  a  constant  qi^atity,  anil 
alike  at  each  instant  on  both  pistons,  it  follows  from  th^^above,  thst 
the  effects  on  the  cranks  will  be  respectively  as  the  ^I^^m^  of  the 
curve  K  U  K  is  to  the  straight  line  K  K ;  in  other  w^^^^^ftie  lafth 
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of  the  stroke  of  the  pistons  will  be  as  the  length  of  these  lines  indi- 
Tiduallyy  thus  involving  an  expense  of  steam  in  tne  Concentric  eneine, 
equal  to  the  advantaee  which  would  seem  to  arise  from  the  use  of  it. 

Another  view  of  tne  case  may  be  taken,  somewhat  simpler  than  the 
foregoing,  by  which  it  may  be  shown  that  the  mode  of  communicating 
power  by  the  Concentric  engine  is  a  matter  of  every  day  occurrence. 

Let  the  lever  M  re(fresent  one  half  of  the  beam  of  an  ordinary  beam 
steam  engine,  B  its  connecting  rod  working  the  crank  C ;  these  toge- 
ther delineate  movements  mmost  inseparable  from  the  use  of  the 
crank,  and  nearly  coeval  with  the  steam  engine  itself,  as  it  came  from 
the  hands  of  its  great  improver ;  the  parallel  motion  alone  is  wanting 
to  fill  up  the  picture :  and  if  it  is  to  tois  circumstance,  that  the  supe- 
riority of  the  Concentric  engine  is  to  be  attributed,  I  fear  its  days  are 
numbered  as  an  engine  "by  which  great  power  is  gained;"  that  it 
may  take  its  place  with  many  of  the  best  locomotive  engines  now  in 
use,  is  not  to  be  denied :  but  I  beg  respectfully  to  protest  against  the 
possibility  of  its  exerting  more  force  than  others  from  the  same 
quantity  of  steam. 

It  is  nnder  these  impressions,  that  I  have  ventured  to  address  you, 
and  in  the  belief  that  these  imperfect  observations  will  account  for  the 
different  results,  obtained  from  the  experiments  made  on  the  two 
engines ;  I  am  also  inclined  to  believe  tuat  their  appearance  in  the 
Joum:il,  would  be  useful  in  counteracting  whatever  erroneous  views 
may  have  been  formed  by  the  perusal  of  the  tables. 

I  am.  Sir,  with  great  respect, 
Your  ol>edient  servant. 

Carton,  jlagmt  10//I,  1839.  John  Mac  Donald. 


CURVES  ON  RAILWAYS. 

Sir — ^I  beg  to  forward  to  you  the  following  remarks  on  a  point 
which  has  not  been  noticed  in  any  of  the  numerous  essays  on  this  sub- 
ject which  have  appeared  in  your  Journal. 

It  is  one  of  consi(ier<ible  importance,  and  is  not  (that  I  am  aware  of) 
to  be  found  in  print,  except  in  Fambour's  work  on  locomotive  engines; 
the  formula  there  given  produces  the  same  practical  result  as  that 
which  I  have  deduced,  but  is,  I  think,  somewhat  less  simple  in  its 
application. 

Your's  respectfully, 
M. 

How  much  must  the  outer  rail  of  a  curve  be  raised  above  the  inner, 
in  order  to  counteract  the  centrifugal  force  of  a  carriage? 

Let  A  be  the  centre  of  gravity  of  the  carriage ;  draw  a  vertical  line 
A  B,  and  a  horizontal  line  A  C,  representing  the  weight  and  centri- 
fugal force  respectively ;  then  A  D,  the  diagonal  of  the  rectangle,  will 
be  the  resultant  force  of  the  two. 


£ 


Now  If  a  line  (E  F)  be  drawn  at  right  angles  to  A  D ;  and  D  E,  D  F, 
be  taken  upon  it  each  equal  to  half  the  distance  between  the  rails,  the 
force  A  D,  being  perpendicular  to  the  line  of  support,  has  no  tendency 
to  press  the  flange  of  the  wheel  against  either  of  the  rails  E  or  F. 
This  position  of  flie  rails,  therefore,  will  answer  the  conditions  of  the 
problem. 

Draw  F  H  horizontal,  and  E  H  vertical. 
Let  W  =  weight  of  the  carriage. 
W /"=  the  centrifugal  force. 
K  :=  radius  of  curve  in  chains. 
V  =  velocity  in  miles  per  hour, 
f  =s  ndiiis  of  curve  io  fe«t 


V  ^  velocity  in  feet  per  second. 

E  F  =  a  in  feet. 
E  H  =  JT  in  feet. 

Then  the  centrifugal  force  =  -  —  (see  any  work  on  Mechanics,) 
=  W/.  ^  ^' 


VTr=-w  X  -00101324. 


2gr        2xl6i^X6GR~R 
By  the  similar  triangles  A  B  D,  F  H  E, 

AB:BD::FH:EH 

or      w  :  w/ : :  va'-"^'  '.  ^ 


Example. — ^What  must  the  elevation  l>e  for  a  curve  of  GO  chaias, 
(39G0  feet),  radius  and  velocity  of  30  miles  an  hour,  (44  feet  per 
second,)  the  distance  between  the  rails  being  4*75  feet? 

««"'-^=23n6^%0  =  -°'52.    and    vr+7' =  I'OOOll; 
475  X  -0152 


.  .   X  ^■"~ 


1 


r=  '0722  =  •86G4  of  an  inch. 


The  above  formula  is  extremely  simple,  iis  the  value  of  y'  1  ■\-/^ 
will  be  very  nearly  i  in  almost  all  practical  cases. 


ON  WARMING  OF  BUILDINGS. 

Sir — Upon  reading  your  remarks  upon  the  wanning  apparatus  at 
Mr.  Babbage's  house,  described  in  my  pamphlet,  I  find  you  consider 
that  the  part  which  is  not  effective  is  owing  to  the  malformation  of 
those  pipes  which  branch  from  the  multiple  cock ;  as  this  is  not  by 
any  means  the  case,  you  will  perhaps  have  the  kindness  to  notice  the 
following  few  remarks  in  explanation.  Mr.  Babbage  confined  his  ex- 
periments to  a  certain  small  amount  of  fuel,  working  his  apparatus  at 
the  low  heat  of  250°  Fahr.,  this  was  not  sufficient  to  cause  a  quick 
circulation  through  the  whole  extent  of  pipe,  the  four  different  courses 
containing  890  feet 

The  furnace  being  placed  in  one  of  the  servants'  sleeping  rooms,  it 
was  more  important  to  keep  this  room  cool  than  to  warm  the  rooms 
in  the  upper  part  of  the  house. 

Mr.  Baobage  succeeded  in  his  two  principal  objects,  1st,  the  making 
use  of  every  particle  of  heat  that  was  practicable,  sufficiently  with 
creating  a  draft  in  the  chimney.  2nd,  The  perfect  self  action  or  re- 
gulation of  the  apparatus.  It  is  his  intention  to  extend  his  experi- 
ments next  year,  in  order  to  obtain  ( nithout  producing  anu  additional 
heat  in  the  furnace  room)  with  a  greater  amount  of  fuel,  increased 
effect  in  the  bedroom  circulations. 

I  remain.  Sir,  your  most  obedient  servant, 

C.  J.  Richardson. 

24,  Manchester  Street^  Sept.  10,  1839. 

*4t*  Notwithstanding  Mr.  Richardson's  remarks,  we  are  still  of  the 
same  opinion,  that  "  it  would  be  far  better  if  the  connection  of  the 
branches  were  made  with  cur\'es  instead  of  at  right  angles;"  if  Mr.H. 
will  consult  any  hydraulic  engineer,  we  have  no  doubt  but  what  he  will 
have  the  same  feeling  on  the  subject. — Editor. 


Mechanical  Bbick  Making. — At  the  meeting  of  the  British  Assodatiotl 
at  Birmingham y  Mr.  Cottam  cxliibited  a  model  of  a  brick  and  tile-making 
machine  invented  by  the  Manjuis  of  Tweeddale,  by  which  it  was  stated  30 
bricks  a  minute,  or  nearly  30,000  bricks  a  day,  might  be  made,  whilst  a  goo<l 
moulder  could  only  mould  from  5000  to  8000  a  day.  The  clay  was  put  into 
the  machine  at  one  end,  and  passing  between  two  roUcrs  was  rolled  hito  a 
long  bar,  which  was  cut  into  the  required  length  of  the  bricks  by  a  cutter 
worked  by  the  same  wheel-work.  The  bricks,  on  coming  out  at  the  opposite 
side  of  the  machine,  were  carried  by  it  to  a  distance  of  200  yards,  thereby 
saving  a  great  amount  of  time  and  money  in  carrying,  an  o])eratioii  usually 
performed  by  boys  and  women.  As  a  proof  of  the  superiority  of  the  macbiiie- 
made  brick,  it  weighed  84  lbs.,  while  a  common  brick  weighed  only  5|  lbs., 
and  the  machine-made  brick  carried  eight  timet  the  weight  whidi  the  com* 
mon  brick  would  nittaiD. 
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iiFhiri'  [  lEiix  x is  nuikeil  ujlli  Ihr  SRme  imitx  nt  Ba(h 

nrty  rmm  4  In  20  (ert  it|<;irt.  )ic<]b  o-illi  a  moilrnilc  dip. 
Ill  cLay  ;  niimi^uug  nnd  pvtnighe  quatriea  nf  Bimilar  hIiuic 
waliry.  ti|)rnnl  Kieral  ri'iKiirieii  tinrc.  nnw  uut  nf  ••irk— 
bl[M.-kBHli|u»Try  ;  c.liy  Imirl  to  (iranlbiuii,  Tmiirn,  llicnrc 
U  I'l  iwr  foot,  tlieni-c  liy  sea  In  Lmidun  Dd  {ler  fmil.  in 
M-r^.  in  JiomUin)  |i1um  uurk  O'j. 

^Ki'.ir  Linrolii.  liiirolnaliirr  ;  ikplh  8  re<;lCst>i>iKlil<u>i) 
il  Iml  IS  ilirlii'H,  two  bliic  tirib  bclciw  lialt<Hn  (if  ijiLirrv, 
Ty  nlti-rtmtlom  nf  clnj'  nr  marl  nr  limralimrt.  Ivdi  vary 
itlipi]runlnlna(U)Rbun<Ianceofd>rll^-LliiroltiCiKli(Hral 
cr  9  fret  llikk. 

iliir.  Iiinmlii-Jilrri  llmrilnHt  (mriJOr);  rarluiraiF  of  limr 
(■flrn  rryfiliillinr ;  brwrnih  rrmm  i  133  llfa.  T  ••». :  •lr,<<h 
liol  18 in>'i<i'i;  iilnrkii  14  Uft.  3 1<«1  by  4  fnl  -  tin^An 
liiirvli.  (iraiiiluun  churili,  Nvwiirk  rliurrli,  nrfl  di'iu  uf 

I  nditliliourluHKl,  aotl  in  ilic  In* ur  part  of  UmiilrBbuh 
.  BrIvuir  caHllr.  ttr. :  il  ib  raaential  tbil  ilils  8tiini'  BhodJ 

ils  nntunil  lr«l.  Thia  ipuarj  sihI  tlmse  Immnltately  ixl. 
tnimcTuuR  and  cxtcnsiite,  arr  nf  gmit  anthiuily.    Quarry 

tliick  :  N  ftrfi.  at  uiiarry  ;  r.  liy  IrniJ  to  SirafonI  ftl  pet 

II  Biifiinn  li>  tbp  Pool  nf  LoiMlon,  trnm  Is  5<l  In  ti  8il  jki 
aiHin,  ur  2a  'kl  prr  fuul  inLumlun  ;  pbun  aurk  fys. 

Yorktiiirt. 
KHV.— Aialalpy.  Vnrksliirr;  MiuUltne :  mnilrrdttty  liiu 
iHrgiDd-Mlldniisn^pnt.pUtetofmirgiaiiilaiKilsiif  carUn 
<%UAniiPii,-)^lt>i<.  ll<».;(lrptl>4«fl..l»pliHlK^fnt 
liii».  bolltim  Imlt  30  f(«t  fnr  ilurkn.  &<;..  UvIf  fii'tiiTally  t'mn 
I'kB  100  fivi  -  Vliiiln-  AMn-y.  Nev  University  Ijlvdrv  al 
<M«liaiHl Rriihlliiii^tiiii  [^■(■ra.KIwi-mrBii  and  Si.KnilirriBc'k 
nf  IWl  fiTl  cillv  l.avp  \wn  nUaim*!  fnun  ihis  i|uarTT ; 
II  luu-liur>F  Mrls  1"  Wliiily.  nuTyini! 3}  m  4  loiu.  viih 
f  joimu'VB  )ier  dinn:  iiiii<U  in  iiiiHrry  IH  in  26  fert  Hparl; 
:t«(llp;  iiunrry  npriKti  I'S  jrani  aiucr ;  10.1  In  \spttfi. 
at  iiimrry  ;  liiivl  enrri'jgi-  tu  Wliilliy  3il  prr  fiu>i.  frcigliT 
inrpTfiiut  In  Ijundnn. IsOd  InialAperfi.  in  Lnnduni 

jL  (tlij.  UD.tEav).— U-«Is  iwta  to)  Yuckariin;  ■  taaiJaHf ; 
I  ruarM>)  and  dr«'unipiisp:1  rdsiiar,  villi  iirKillo-tilii'raui 
tnnll  ri'rrueiniHiHBi<nt«ili9«>mina't'd;  Arnn-s,'  142  llis.3<<<'.  i 
tin. \.W:  tliliimt  <if  whirli  ib  1<I firt ;  blix-ks ii|i In  If) Ion— 
n,  H'alcni'urkii.  he. ;  Ibis  iiiinrty  i*  nearly  pxliauktvl.  Ihr 
lilt  otmI  ig>|ifiiiii-.ir  tn  i<>ilnin  ni  iiinmi'irncr  uf  llir  Erual 
Blucktvf  IBIinisTiavc  Ih-cii  ubtoineili  iil.-tin  «i>rk  12. 
— Brudsaorlli.  VurkKliirr;  HmKartiaii  limriiaiH i  cliirRy 
I'l  i-arlninalenfniiWiKWiit.  vilh  iiiib-«iiUtir|pnin<.  friaUr; 
3  Ihc  10  o«. ;  ^iHh  iinn-rtaiii,  liut  \rrj  ureal ;  n'^darly 
B  Ibi!  iN-at,  lianl  lirdii  fmiii  I  to  31  IVel.  tMst  Iwda  <  In  \i 


, ,  -„.-,  .  r.by 

bv  wnlpr  in  Immlnn.  price  uf  utone  at  J)oni::t9lri  1>  IJ. 
;  lilninniirkO-PS. 

■Ity.  Ynrkaliirc ;  mn^iirfiaa  /iwrrtiwr  ;  diic/ly  carl  nn.-il<j  ft 
iilmagneiiia.  uilli  sub-i'olilicanit  Itrn^birly  fnrranl 'nli. 
■rmm;  I2lf  lIv.Dul. ;  ItrdsfnimSiiKlu-s  lu  3  frrtairrli-it 
1  alnilulit  linldcd,  Fmlral  Ivda  apttarraitly  tlir  y*M  bIisit, 
iml  Mnrlln'*.  Dish  ilnlbniii.  Alnrdiouivs  at  K-lsr»i'n-L 
In  14  fi-cl  aiKirt.  tick  nearly  hrvcl :  e.  by  lanl  in  Dua 
iluiicc  liilriiimi'Morl.jmiln.  llicucc  by  »ca  in  liOQ.k% 
Ixandon  i  )il]iiii  v'urk  0*8. 

i. — Viirkshirc;  snadilimr  i  liiu-  <|unrlz  (irainn  uiilimi  .>t- 
nt,  niirncMnui  in  iilancn  ol'  Lc>la ;  light  grri/  bmin  i  {'■'i  ?  -.. 

illiOll.— lialhcrU-y  Moor,  Yorkkliirc;  nailiin,  i  ((uniit 
sift]  aud  an  iira|l<^4tliimiiiB  rcmcul,  fcrruainous  wtd 
criiimi  1361bs.rSut.i  depth  30  ft'rl i  im-|;uTaTlv hnkfol, 

0  12  ket  thii'k,  snmc  witli  iliagonal  rlrava;w-l8  fivt  "f 
ily  far  batiin)!,  12  hrt  fmntoiiv.  fit  for  aslibir  a>*l  uiIkt 
dtuns — AkTc  Hall,  ntsu  HTchmnnl.  Kirlunonil  anlCnlr- 
cSwalr,  PiirsF  IIiIiIkc  iivn  lbs  Ten.  Skctitm  I'tanft.  Ihit- 
SockUun  llBll,and  iiiiniennia  mwk-ni  IniiUiugB-.  <|uam> 
il  stuns— iHii  II  U'd  v'urk  Trf..  cliucUed  vurk  Srf..  uikl  niN'ril 
irial  font ;  ftl  /irrft.  fur  ibi- 12  fivl  lied  ai  iiuarr}'  i  f.  if 
6s  per  Inn.  tlietm  by  railnay  In  iSlncktnn  jt,  ilieiav  If 
in  all  23i  jier  ton.  or  2a  Id  in  Lundun ;  [ilnin  work  (f9i. 
New  .Malum,  Yurkdilrei  limeamie;  ealcarcuut.  retnu- 
Ik ;  <el,ilid>-rrea«  i  137  Ub.  10  WE. ;  ik'Jilh  15  tetl :  in  lloa 
d  on  Iho  faue,  tlie  (lik'krat  bed  alxiut  7J  bu-Iu^;  yuer,*— 
r  pal  inK>  and  also  fur  culumns  in  chtigvl  alC^lle  lloa  ;ud ; 

1  In  Iiiiiiduti  a  T.iilwny  shnuld  Im  laid  frum  the  iinnrry  ta 
unemleand  alcilf.  and  Ihmecbi  small  enitl  lu  LinrW 
reely  in  all  directions.    DlpufbcIshuhisiiuaTTyt'-loy  i 

llnrroMiple,  Yi^rkidiiro;  uiuMmr  i  i)uart«  crain*iif  inu- 
lircnns  eeni'iiti  irUti-  nii!  ilark  braKH ;  ii3  ll/i.  lU  lU.: 
I  b  fri't ;  slune  cAjieiiiiitu  lo  ):f(  uu  aceuuut  uf  lb*  dip  "f 
tally  Blained  «ith  oxide  of  Iruu.  Qtuny  jc^iito  a  It* 
i,   Cii'oflKdiWiflaiii  voikl'29. 
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HUDDLESTONB.— lIuiitlleMoni',  Yorkflliirc;  na^iteiiai,  Umrima  rliiefly 
raiboreitroflimrftndwrbimBlrijf  maKiiMli.aeini-ci7Slallinp:  ichilhb rrram ; 
137  lbs.  13  m. :  depth  not  nsetriiiiiUHl ;  3tt  lett  in  itciith  uf  iwk  ijuBrriciI.  <r- 
TTgulmrly  linlilnl.  rrom  a  &«'  ini:hei  tu  2  f«-[  0  iiH-Iira  tliick,  Inil  bed*  liavr 
Im-nmrt  niilH  feel  tluch:  Mocks  fnHn  50  In  230  ruliic  Tri-t— York  AniuUr. 
SpIIiv  rntlit^ml,  lliidilUiitnne  luill.SlirtlmniBchiirc'h.U'GStinlniiti'r  Inll.flnlr- 
fiirili  linll.  tic:  i|uBrry  joinls  fnv  nnJ  iirrnilar.  3  or  Imiiin  juinU  only.  Din 
uf  liola  very  iIIkIiI.  lUorks  lalciv  urniliiC.'unliriiltn-  fitiin  iMiinnrry  t'nun  8 
111  1U  IMU  H^nlil  and  111  fi^l  l<>ti|-.  i<i»'  lil.ipk  wiit  lu  flnli>riirili  liiill  H  Khm. 
'Dip  Imtimi  urUic  iiuarry  luu  l)--<-ii  Linri'il.  40  feitl  iln-ji,  intii  n  k<""I  fn-Mifini! 
li^l.  lUfl  or  flnas  voina  in  vurimiH  ilirprtiKnii  orriir  hi  this  itonu  na  wvll  n« 
iii«iiiln  uf  tnilitriiicU  mnlti'r  -.  '!■<.  p--rfi-  :il  (|uiirry ;  f.  tiy  IiuhI  tti  tlic  Lpcfls 
ami  Sclliy  milu-uy  1  milt>.  thi-iirc  In  He^ly,  nnil  ilicncR  \v  m'a  U>  f^)nJiin. 
Iul:i1ciiiil  IGs  INT  tim.  iir  3i  per  fun  1  ill  Lnmloii ;  |>):dn  nort  003. 

JACKDAW  C'llAlG.— Tliirf'lulc  Torksiiin".  maimr^hm  timrHaurt  rlilpfly 
rarboii:ilr  iif  linir  iiml  riirlmniili-  of  iiia;n>f^.l :  Jartrream :  irref{iilnr  bnis, 
from  a  tn-  incli.-»  In  3 fi-.t— V iirk  Minstrr  niMl iiniludily  niiiit  uf  llic  rlmnliii 
ID  Vurk.  .iliM  fnr  llie  Ijlr  ivkldnilii'iii  uf  Vnrk  NIjiuIit:  IIi'ih  '(luirry,  Hhirli  is 
uTj^Tvatuitkiiilly.  isiilliu!  ti>|>  of  an  nrrhfl  MRilllb-aimn  of  tlio  ruvk.c- 


hiMlins  only  n  MnuU  iHH-tiioi  iil  iliv  lowesl  lioil.  ohicli  U  the  Iwiit 

prd^Up  iliat  tlw  u|i|H~ ' 

in.MIiorlnirclu'.iufri 


rbr<]:t  ni-iviiicirrii-il  imUKCi 


Ilia 


ild/fur  Vurk  Minsler 
ifly 


KIRK  SMK.vn)K.«-KirkRmmt<>n.Yiitkaliin>;  aax"'!"' 
carlnnalpo  liiin^niulnirbDiinti-iif ini)(neitia.iili|(l>l'y rryalol 
rn-tiular  iiii  tii  IS  indies,  tliick  iiml  iiiiirli  diiiUii'ali.il  i  llie  qiiarriv*  ore 


iiuinft  III  tlic  trtiiiNi-iinil  c<isi  nf  ifetliiivlilocks  nfj^Hid  sio-  tref  icam  vmlsi 
r.  Iiv  Inivl  lo  llie  Ayr  iukI  Cald'T  enii-il  3  nilUv.  iIiiim-p  iiy  ruiUny.  nun  •Us- 
uwl.  In  f  iniil«.  1 8  IT  20  mtlt-k.  and  llicim-  Ly  sen  to  Liindon. 

TiKKfX  (Nkw).— Nvar  Usils,  VorknUiir ;  laajitaf  i  niarw  '(uarlK  sruins 
ai>l  ilrrimiiNMi-d  fMl*|Uir.  wilU  an  :ir);il1ii'iillireiiiH  F>'mi-nt.  uTasinivi)  (dutes  nf 
mii-ai  lifM  iram;  HT  II M.  K  "X.:  ■Ill'  linli  vary  in  llilckiii-it  from  2  In  3 
fMl  0  iiirlit-H  1  liliirks  of  larKi'  siwi  ralr.-in-oiia  loultpr  nirl  villi  in  tliu  joints 
in  (his  iiiinrry.  Tiipw  joints  nn'  frinn  'i  lo  14  fi'ct  npnrl.  arvl  tln're  nru  mme 
rr  •  lioinlsi  lOil  prrft.  Iilorkt  of^urS  Inns,  nlifimrry  i  p.  in  working  wrnllier 
ami  umtcT  hvoiiraliU  ciminulnni'i's.  In  l,imilim.  uiii  nut  itliHit  laid  oris  21 
prr  foot  nilp,  nr2i  per  foot  in  Irindoiii  pinlii  ucirk  1'2. 

IjONtJWOf)D-KlXJE.  — IjrtiKnii'id-ed^'.  Yorkaliirc:  mmhleae!  iiuartu 
Krainsiifmifilcnttesiir  «Hhannr]rillii-iiilicvi>iiicpinenl.  nuraeliielly  in  planea 
uf  \iK\i:  warm  light  bvwN  gren:  l.U  lln.foX.:  ileiith  obnul  18  fret;  Iw.li 
vnry  frunl  6  ini'lifi  [i<  4  feet  in  iliii-kucsa.  n  jrliuir  iieil  4  frpi  0  Indies  lliick  ; 
blDrks3tonai  (hl/irry).  fur  2anil  3  lonlilnt'ks.  ntquarry :  c  liy  laisl  lo  Hud- 
■lenfWkl.  at  3'\  \»t  I'ihii  ;  plain  nurk  VIJ. 

MKANU'OUU.— MennH'oiHl,  Yorksliire;  imtinlmn  linpanil  roane  ijiiArtR 
Braint  mnd  dMnnipiiu^l  fl'Isjiar.  viitli  an  argllki-silireouH  ceincnl,  micareuiit, 
anil  nllhafrv  ferriiKinnns  s[ii'ks;  light  limrH  ;  13tl1t>s.  I4o2. ;  fhim  2  to  10 
frFl  tliirk ;  Mocks  of  irri'at  xixo  ;  Iwo  Mocks  in  Ilir  quitrry.  enrli  weifibiiig  0 
inns,  price  Zi.  M.  prr  nut.  iIotvi-rcii  lliis  quarry  aiul  U'lieumoiHl  quarry  is 
a  (luorry.  Fallal  Adclli'  Stnilhv,  ol'ainiiljr  slnne,  vcrv  cnursp,  vhcre  blucka  of 
10  lon(  may  Iw  {irocurvdi  lOil  piTji.  fur  liioi'ks  of  I  anil  IJ  loni,  at  qiiarry  ; 
c.  by  Innil  lu  Lewis,  'iii  per  foul ;  pl»iii  work  Tl. 

UliMCjTIIKHl.l<:V.— OsincllierlL-y,  Yurksliir^;  muiHaaei  qu:>Tli  grains  of 
■liH]'>nlc  tiur,  wilhan  arailto-silimina  I'eiiicnl ;  ilurli  bmea  ;  di^plli  of  cxca- 
f Hlluii  23  fcvl— linL  b«l  (iva  3  loC  livt.  uvcrujn-  Ihlcknrsl—'nie  whole  of  tliR 
vlJlagnrffJunollu^ey ;  ijiinrry  <ipnit!it  nlmiii  30  yrari  uiice.  luiv  in  vorkfiir 
lailiuad  idialr  lilockt,  tlu-  slum-  vne(iuiu{[«i  tlie  Braitli  nf  black  Hchen.  In 
lliE  lU'inily  is aniilber quarry,  of  IhesaitH!  Iml  rather  suueritirsluncHorknl 
'-         ■ '-■  -•     --   -   '  -'I'll  fiir  (lie  pie 


ni  uf  I  he  chain 


by  (irurgu  Ihick,  frum  nliicb  llie  alone  was  ublaiiMil  fiir  Ibc  dIl 

bridge  at  .Stockton  :  4>1  lier  ft.  at  uuarry  ;  r.  hv  biHl  lo  'flnrak.  at  8ti  or  ils 
peHita.  lliencc  to  Vonii.  12  inik's.  ft>  (ht  ton.  lliimre  to  StiH'klnn,  at  Ss  [ler 
liiii.  ihcnctfliy  sra  lu  Tiomlon.  luadin^,  uiilnndjni;,  crann^ji-.  &r.  la  piT  luii. 

PAKK  qUAKHY.— Castle  llu«anl,  Ynrkshira ;  taaitlmie  t  fine  sillecons 
■Train:;,  nilh  an  arfiilhi-.-iiheeniii  lemciK  ;  wiilinh  hrmm  ;  dei'lh  10  feet ;  be<ls 
imm  Hi  l„  2U  ineliea  divp  ;  l.lni:k»  ;i7  X-cI  mix— Al  Caitl.-  I  lowant ;  (In-  nikui- 
IM^id'  IliP  Mituh  front  ofCnslle  llnuard  aiHl  the  stabling  are  uf  Apple  I  on 

PARK  .SPRINd.— 1.<wIh,  Vurhahirei  sawlfMRr;  fine  qiinrtE  grains  and 
■iHirinlanal  felH|iar,  vMi  an  aniillo-silicriius  crmciiU  mica  ehielly  ^n  plsm-s 
ufliHls;  ethtfimigiiMmt  hroa-M  1  I.'l  Ihi.  1  iM.i  denlh  10  fret ;  l>nls  ver)'  ir- 
n?,ul-ir,  lliickMl  lied  Hilt  Hori  3  fift ;  linml  Glrr  oT  ruck  ak-iky  ;  lilocka  any 
pnr'ii'aldf  siv.  3  feel  ibick— ('uniiuerclal  Uilldinxa  at  L^eila  frum  the  uld 
yiiirry,  ttlilch  is  id"  (•xaetly  utmlar  kliine  lu  llial  of  lliis  quuny  i  tlw  uld 
quai-r} .  h  liiidi  is  nuw  Morked  oiil.  was  opFni.il  aljuut  14  years  unn;.  (^larry 
nni-r  It)  li-«t  thick.  Tills  quarry  uas  uivniHl  2  years  siiiev;  'Mi^rft.  for  11 
Ud  2  ton  litiii'k».  at  qiuirry  i  r.  Fiy  laivl  In  Kirk.-il]|1l.  Ilience  by  Ciiial  lu  Lenis, 
anil  ibi-nce  liy  wa  lu  Ijiiiilun,  lutul  cotl  Is  7d  jicr  fool,  ur  2s  4il  per  foot  In 
lAnilon  :  pkiin  work  1-25. 

PAKK  NI>UK.--KuUn  IUhhI's  ttVII.  Yi>rbthir«i  magarrim  lirnnHmti 
iirHv  carlmiinli-  of  lime  and  nirliuiuilc  of  injipieiua.  in  uirl  rrystullina ; 
twau  .-  137  Hh.  3  OS.  I  ilvplli  Ui  fn-i ;  straixhi  U-dileil.  fnsn  0  inHies  lu  2  fcM 
kick;  8  fiwlof  llicwoikaldr  stoliemny  U-coWlihTCil  fira  frum  "  iilUim"  or 
'  uil  hiilrs''  i-iinluiniiut  cnli'nivous  sinr,  in  whieh  tlii:i  ainnu  is  suliiect; 
^sickest  l«.l.  2f«.i4inc]H-s-.  blifkaanyiiraclieabli^slu'.  lUand  12  feet  luii),' - 
jU>I#u  Hood's  Ucll,  1^  maibi  le  (17(0).  in  xiHid  mniliiion.  Vi.nlcfracl  obt 
bilFcb,  111  n  laruo  ainilua  (^im|W!dl-liid|;e,  Askern  S|iarr.lkr.;  snksanil 
fU  arc  mailcoflhisslunf.  Uil  llie  naler  u.-uli-s  in  lliem.    IJn  Ihe  nniHisile 

■  of  tlie  raoil  are  Inn  qiiarrii'^  of  similar  siunc  in  Ihe  orciipniiun  iif<icnr|[i> 

itMtun  of  Cnmusall,  and  L'liarli-s  Saul  of  Askern ;  7d  /''■rfi.  at  quarry  ;  r. 
Una  to  Doncaiter.  incUidiiv-r  carriage,  Sir.  10*,  tlieiice  tu  llir  Fool  of  l^m- 


3  2s  3il  |>cr  fiKit  in  London  ; 


KOt'IlK  ABUKY.— HucheAUn'v,  Voriiahirr;  iHagnrilaa  lliarilMr!  diiplly 
carlHinatc  of  lime  and  carlwiiale  ufinagtieiiia,  witli  orCiixinnnl  deiidrillc  Kpiits 
ofiron  or  iii.inganesf,  wmi-rrystalline:  urhitiih  rrfaa  i  139  lbs.  2  ot.;  ile|>lh 
IS  to  20yunlsi  irreaiilarly  Ufhlnl.  thick ent  will  K'(irk2  fe«t  Oinclies;  blocks 
Soriniona— Hoche  AUii'  rlinreli.  11ekhilt-r»»ll«  and  ehiirdi.  Myllwehiirch 
.11X1  briilt?-.  riamllierk-hiill,  .Sidliy-liall,  lui>  ibiinhi'*  ill  Ib-lfnnl.  Uavlry 
eliiin-h.  and  niimennis  rhiirclies  in  \'urkkldri>  and  1  JnenlniiliirT  ;  nn  rrrlninly 
Hslolarfle  Idirks.  Ilicslone  wvatlim  Idaeks  and  in  ltii«sHrHirding  In  llie 
licil.  In  iiUHtrm  Inilldiiim  il  hos  l>n-u  i>fflpkiyiKl  In  IHtrlierk-cliiircli  ami  Piir- 
beck-lioll.  I'hrislchurrli.^nncasti'r.  iMnTtoti  and  Milton  clnirelies.  NotliiiE- 
hainsliire.  readcnliary  lU-aiieiy  ami  cemetery.  Vi>rk,  ilu'  exti-nul  scultitiirc  al 
lliickinahara-niilace,  <  be  screen  al  Ifawtry.  two  chiirrbusiit  Hull,  he.  (^arry 
'*'-'»  ftnn  B  III  23  feet  apat ;  id  f^e  fl.Wksi.f  "  "  -      '"    ' "■ 


I  ^n  n  III  23  feet  a|(irt ;  Sd  ire  A.ldocks  uf  1}  tons,  of  tliu  heal  qiialily. 
Is  to  IsCd.  al  quarrj'!  e.liy  laud  loKnningsliLir|;h,4}d  wr  fuol.  Ibence 


n  2j  Ud  l> 


d  |s-r 


to  Ihe  I'oni  of  bmilnii.  Is'  Id  [W  fniil.  ni 
Lonloni  plain  work  I'O. ; 

.SfxriXiATKHKAD.— IhxUcrafii-ld,  Yorksliirc;  mnddoae;  qiiorti  -.Tains 
ofmoilrmlc  six^'  Mith  ml  nr^illo-sllic.-ous  rcmcnl.  mii'a  in  planes  of  Iv.ls,  anil 
occasional  s|iiTks  uf  enrlHin;  tight  grivuM  gnii :  138 U.S.:  ilepiti  12  yanlsi 
acveral  Iteds.  some  much  marser  In  t^rain  than  i)i.'  rosl.  tliickcsl  l«'d  3  fei't  U 
hicliFS— York  r»slli-.  Ualh  holel,  lluddersliekl;  qiinrrv  enter  12  t'<-<-t  iliiek  : 
8il  u-rft.  al  uuarrv  :  c.  Iiy  lind  In  lliiililcnilickl,  at  4il  ikt  IihiI.  xr  Is  2.1  iwr 
foot  in  UAlilmi :  plain  work  1-2. 

SMAAVSK.— Ilramlmm  Moor,  Yorkshire ;  Kiagnewlmi  Kmntoitf  ;  cliieflv  car- 
bonate of  lime  and  cartionate  of  maimcaia.  sliuliity  eryslalline ;  KM  urlhiKadi 
inmii ;  127  lbs.  B  us. :  de|)th  21  fret ;  IrreKubr  IknIs.  fR<m  a  bw  Iih-Iuu  lu 30 
Inclies— the  IhickusL  Iiml,  irliidi  Is  the  hiwi-kt,  will  work  In  2D-inch  cuursrs: 
blacks  larKest  ^t\,  fi.Dx  3.D-*3JO— Ihill  oM  ehiireh,  HIpiin  ininsler.  clnni'Ii  at 
Btsliu|i  Thiricdi,  SI.  Mary's  e)iiirr1i  .ind  the  in'.iiHiiT,  Itct'crh'y.  the  iiiinsler  and 
several  cliurebes.  fcr.  at  York,  lukl  n  nerrlmrch  al  A|tpleliy  in  Linculnsliire : 
Ihisntoiv  is  nut  eonaiilemj  fii  S>r  liiiidiii)p,  ile|is,  kr.  IVi>th  of  freestone 
Udow  liwlimi  of  quatiy  uneerlain,  1  nl  prnlialdy  Is-iitr  llrin  iiiiy  vi-t  gut. 
Slmip  works  crisp  aiHl  hrlllle,  ami  reiinires  care  in  the  wnrkiiif[.  rhciiriiils 
in  thistpiarry  anMm^ulnr  amlnuinrnnis.  the  I  in  Is  an-  unrkioi;  nearly'Ievel. 
'I'be  quarry  was  o|>ened  almiil  lUO  yi-itrs  since :  7d  uerfi.  blneks  of  al]  sizes, 
al  qiuirry;  c  fmin  qnarrt-  In  Scll»y.  lis  iwr  i,in.  Ilieiifc  to  l»ndon.  14!t  4<1 
per  ton.  Ill  all  23s  -Id  |icr  ion,  i>r 'is  lid  |ier  fwu  in  L^iiidon  :  plain  work  |'0. 

VICT0U1A.— .SinnnlngU-y,  Yorkshire:  murfWnw;  fine  qunrlK  tiraiiis  ami 
dei'ompnsed  felaiiar.  wIlli  an  an^lhi-siUceoiu  ccim-nl.  ferrut'inoiis  specks: 
Ih/hl  bnura  :  14.1  llts.  3  ns. ;  deMh  48  fi-rt  i  entire  Ihlrkiir!,*  of  wnrkabte  beds 
Wfeel.  ihii-kest  Iml  li  fi-el  i  liim-ks  1*20  Gvt  riila- 1  Catlmlie  Hiiirch.  Is-cda: 
stone  Hi-ll  ealndalcd  foraleiis,  l.indinini.  ami  lini>  work.  Mieli  as  jiinnaeh-s.  &C. 
Quarry  juinis  (>  lo  12  f<-ei  H|nrl  :  Is  ur  ft,  at  (puiriy  ;  e.  Iiy  canals.  2tlii  per 
loll,  or  2s  Bd  i4-r  fiwil.in  Umihiii;  i^ii  work  I'23. 

M'ASS— H) luml,  Yorkshire :  ss/i/f  ;'ciinipacl carlmnale of  liaie  with oollth- 
tn^ins  unil  all  nrullln-ealeamiut  cement,  carlsin  dismiiiinalcil :  bmrit  i  snfi 
Ml  lU.  II  OS.,  hanl  102  lis.  8  ox. )  niuneroiis  and  variabk-  In  Uiicknrss,  two 
lieds  onlv  of  freestnn,-,  about  1G  inches  lUek  i  wcsl  front  ami  a  kinte  |in>por' 
liun  of  Sylanil  a1it>cy  ;  now  wiirkli^  fnr  railway  clmir  LIikIs.  Alain  jninis 
ofiiuarry  from  3  toGfcvI  ai>art.afew  eruss  juiiils.  Hrils  nearly  level.  Qiarry 
cover  lOleet  thick.  Quarry  uf  Rrcat  anllqiiUy.  Iun|t  out  nf  wiiA,  IhiI  recenlly 
re-openiKl ;  r.  Iiy  land  lo  Ohlwnrk,  14  nuln,  Ss  Od  pec  ton.  tliencc  to  Vork. 
by  ran:il.  12miW  ihi'ticn  lollull.  and   liV!«v        -       -  •  ■       - 

1-0.  luinl  1-1.'). 

WARWICK.— .Soiilh  Cro-sslaml.  Ynrkibifi. : 
mnderale  size  wi  It  an  arTtil1n-wU<i-otis  ci'tiicii 
icnrw  IiuhI  hrowa  ,  148  Ilia.  10  ii^.;  ilej.lh  VI  l.i 
I'cet ;  bUirks  12  to  HO  feel  1ont(.  .'i  li>  T  liit  wide 
MantliesI  ' 


I  UimhiM  :  plain  work  aofi. 


"•!°l'""tiii.'ke*rbds"i^.'i 
iun.>  [Siblii!  I.uildiii;(s  in 

III    ituiinTiiiis   ■oiiivm-i-s.    naii-mnmn  in   ami  llcac  tlial  plaCC. 

lily  uf  llir  quarry  ;  this  qiiarry  was  o|irliHl  Ifi  veaR  since; 

.  I...  I — .1  ...  "■■■Iitrafiekl,  ihelire  lo  (iiHih-.  ami  llH>nci> 

i:  phiin  wurkI-1. 

WHKATWOOD.— Aildiiiglcv.  Yorkshin> :  mHililmi- :  quarix  t(raii>s  iif  uio- 
derale  &i«e  and  (tenimpiiMirii'lspiir,  wilh  an  iirKilln-silinHius  ciuiieiil,  fi'rnii(i- 
nrnis  spots,  ami  orc;uuiinatly  plalea  of  mica  I  light  limfH  ;  1431118.:  ter.i  iiie- 

ualar  ;  of  any  priictii-aUle  !■—    '  '"  * —  ' ' —   -'■■■' — '    *■'  — 

Catholic  chapel  l.eeilK.  )iar 
[london  mid  Urn) dor  -  ■'- 

In  (lie  some  iiiiarrvnit' _ 

'      ■■  •    l.l«ka.  Is  Oil  for  12  l..na._  at   qiiarrj  :  *■.  by  laml  l. 


8)d  per  ft.  at  quarr}' ;  r.bv  Inml  In  MmiileraKi 
lo  binibin.  23s  in  23s  |>er'loii.  or  2s  7id  [s-r  I 


i  tons  have  been  oliinined  - 


>eilK.  iiarisli  churrli  Uiils.  xraml  junrliuli  ranal.  ami 
on  riilma'l  :  anollier  iiiiarrj'  uf  ^iii^iir  sloiie.  t«>li>naini( 
nen.  half  a  mil.^  iiorili-cast  oT  the  Uli.alwwjl ;  Hil  prrjl. 


:i.o!.  thei 
k1  1. 


I.y  c 


nd   Ihei 


e(,y   . 


..  _  '.i«rib 

Iilti-  am)  llie 


milTBY  fOMPANY'f!  AlSIJillV.  — Alslal.y.  YurkJdr.-; 
siliceous  ftmiin  ufmuiler.i'csixi-  with  an  i-TKillu-silicenLia  eemenl.  s 
uf  uiji-a  ami  smils  of  iiirimi  ilistemlnaliil ;  ligtlbnmi ;  120  lbs.  11 
80  fei'i ;  30  feet  in  depth,  nf  a  very  fine  jjrit.  one  hi!f  liin^  ■'■' 
otlierhatfavarm  liul,  SOfeet.  ufastnm;' cuirsr  jjril— ihiekti..  ..<.,  ,..,„,, 
IJocks  40  feet  by  23  feel,  Vi  lii-l  by  15  li-et  -Si«ie  iiarlh  tS  Whitby  abU-y, 
Stciulils  bridne.  in-w  library  al  I'nndn'iilKC.  Uiihs  ami  toun-lull  at  Vliitby, 
cemetery  I liuTiKale.  Ilmiiterfnril  iniirkel  market -lioiiw.  Kveter;  lOtI  frrjl. 
r.inilonil>l<ieki,froiaOU1o2Wf;'ei.atquairy;  e.  Iiv  luml  to  Wliliby.  3  mih-s 
ami  a  half.  3d  pur  RhiI,  ihmee  Iw  sen  to  the  foul  <if  Unidim.  Us  to  lOs  Oil 
ii-rtiiii.  or  Isal  per  foot  mmhin  >di.rkH.  f rom  ijti  In  200  fi-el.  in  Ijmlon  ^ 
jilniii  wnrk  073. 

WIIITIIY  IWMPANY'S   Kt.'fOX   qi'AllRIK-',  cimiiri.^inR  A»\rLHTR. 

Jn.ll^  VtaK.  1'Rot.iMMs.  and  I,ri»>.  Riuok.-    l-);lidi  \1..m>r.  York ^.fr,.«, 

Mie  lu  .larl!  brairii ;  depth  A mcK lie  40  feel.  Pn.Mauia  Sll  feel :  a  sli-oiiu  J^^■. 
can  lie  aeteelnl  i.f  an  nnitiirm  ndour.  'nttel»»V  \«Ait.-»i\iJvV»«-Vo«»**'^ 
f«.U,JuHnl\eaitt*lwt,VvwV\-Mm*W\..\r™»V;WNw^>W\A\v*V-iK.«*'.-.'l 
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IT)  X  10  X  9,  Froddams  10x8x8.  Iji»asc  Ri^'j|f«f  10  x  6  x  .■>— <Jr()smont  abbey 
and  bridge.  Kgtoii  bridp^e.  Ix)nd(tn  and  Hiriniii^iliain  railwav,  Wbitby  iiw\ 
I'irkorinj?  r.iiluay  ;  UJd  per  ft.  random  blocks,  Irom  40  lo  1 50  feet  ciif»o.  at 
onarry  ;  c.  hy  railn-ay  to  Wbitbv,  7  to  9  inilo.-i.  3d  jht  loot,  thence  by  sea  lo 
llie  Pool  of  Liondon,  9s  to  10s  Gd  [.qt  ton.  or  Is  9Ad  per  toot  random  blocks, 
fniHi  40  to  \')0  feet  cube. 

WnrrBY  company'.^  SNKATON.— Sneatnn.  Vorksliire:  depth  12 feet  ; 
a  strong  girt,  thickest  bed3i  'wt :  blocks  24  x  2  x  .'iA  — Paris  of  Whitby  al)lH'y, 
small  |x>rtion  «if  the  paraih'lof  BlarkfriarsbriJ^je,  fioiido!!  *  ibe  Percy  famiU: 
mho  eudove.l  Whitby  abl.e\.  |)os^essed  this  pro]  erl\ .  and  it  is  conjecturiMl 
that  j»reat  {HiTt  of  the  abbey  hiis  bi-en  iuilt  of  th«'  stone  from  this  quarry,  no 
other  in  the  vicinity  U^in^  so  nnich  like  that  which  appearN  in  the  building. 
Tlie  stone  U'comes  thicker  in  descending  the  v:«l!ey  ;  Is  Id /vryy.  randum 
bli.cks.  from  40  to  200  feel  cube,  at  (juarry  :  r.  by  railway  to  Whitby.  7  to  9 
miles,  3<l  per  foot,  thence  bv  ^e:i  to  the  Pool  of  f»nd«)n.  9s  to  10s  6d'per  ton. 
or  Is  lid  per  fool  random  mocks,  from  40  to  200  leet.  in  Ijr)ndon. 

WHITnV  COMPANV'S  XKWTON  DAldv-Xewton  Dale,  V<.rkshire  ; 
depth  (i  feet :  a  firm  and  stn»ng  ^irt.  thickest  b«*d  18  ii.chi's  ;  bbicks  G  x  4 
0  p«  18  inches:  Ijcavisham  elmnh  ,  lOtl  fn-  ft.  iivuhtin  blocks,  fr«,m  4  to  30 
feet  culio.  at  quarry  ;  r.  by  railwav  IG  miles. '.')d  p«T  foot,  tlimce  b\  ^ea  ti»  tlie 
Pool  of  I^Hidon.  from  9s'to  10s  Gd  iH,*r  ton.  or  Is  8<1  raiidom  tiloJiks,  from  4 
to  30  feci,  per  foot  in  I  guidon. 

(Midland  Coi'.ntif.s.J 

Btd/ordahirc* 

TOITHRNIfOK. — Tottenihoe.  I^'dfordshire  ;  limrstom'  (ar^lUnceom)  :  cal- 
cart>ous  and  argillaceous  matter,  in  aliout  etpial  inirtior  s,  structure  fine: 
frnmisfi  white;  110  lbs.  8  oz. ;  depth  7  fi'et :  tliiekest  be*l  4  feet  :  bltfcks  40 
cubic  feet  or  upwards.  .")  to  6  feet  long  :  Dunstable  Priory  church.  I/Uton.  and 
many  other ehiircbes  in  Bedfordshire.  Iler!f«»rdshire.  Woburn  al)l)ey,  Fonthill 
hou.s'e,  Ashridi^e.  Organ -so  rem  al  Peterl>oroui?h  minster,  ike. :  tliis  stone  is 
now  almost  out  of  osi*  for  external  w  ork,  since  the  introduction  of  Hath  stone, 
it  having  failed  even  vihere  use.1  as  Ashlar  only,  protected  by  Portland 
dressings  ;  Is  3d  p*rj't.  at  (juarry  ;  c.  by  lanil  to  licighton.  .'>  miles  and  a  half, 
thence  by  Cjnind  Junction  cjinal,  total  cc»st  Is  3<l  iK»r  fool,  or  2s  o<l  ijcr  foot, 
in  Ixtndon  ;  pkiin  work  0*4.). 

Dirhy^hirt. 

BALL  CROSS. — Bakewell  K/lge,  IVrbyshire:  sandstone;  siliceous  gniins 
with argillo-siliceous  cement,  occasionally  mieaceou.'i.  fernmnous  ;  ferruginous 
brown.  strijH'ii,  and  zoned  in  deeued  tints  ;  ."ior  G  pinci|>al  alternalit)nsof  sand- 
stone anil  shale,  sandstone  IkmIs  from  3  to  18  feel  thick — At  C'hatsworth  and 
at  Bakewell:  appearance  similar  to  ornamental  wood. 

TOLSOVJ'iR. — Bcdsover  Moor,  Derbyshire;  ma/^nvsian  limestone;  chiefly 
c^irbonate  of  lime  and  carbonate  of  magi'iesia,  semi -crystalline :  //W</  yellowish 
brmcn :  151  lbs.  11  oz. :  depth  12  feet:  in  numerous  lijeds  from  8  inches  to  2 
feet  thick ;  bU.cks  jG  feet  cube— South w  ell  church,  and  numerous  buildings  in 
the  vicinity  ;  this  stone  is  very  generally  sawn  into  slalxsfor  paving,  &c. ;  lOd 
per  ft.  at  quarry  ;  c.  by  lan:l  to  (.'hesterfield  canal  at  Worksop  8  miles,  at  6s 
i)er  ton.  thence  by  canal  and  the  Trent  lo  Stockwith,  and  thence  by  sea  to 
London  %bout  1(^.  in  all  IGs  per  ton.  or  'is  per  ft.  in  L(mdon  ;  plain  work  10. 

DUFFIKLD  BANK. — DufTield.  Derbyshire;  sandstone;  quartz  grains  of 
moderate  .size  and  decom}K)se<l  fel.Hpar,  with  an  arRillo-siliceous  cement,  ferni- 
ginous  spots,  and  occasionally  plates  of  mica ;  light  brown,  with  dark  brown 
and  purplish  tints;  132  lbs.  14  oz.;  denlh  70  feet:  one  lialf  of  the  dentil  is 
lirown  stone,  the  other  half  white — the  thickest  bed  is  alK)ut  4  feet  ;  ulocks 
150  feet — St.  Mary's  Bridge,  Rejwrter  Oflice.  Mechanics'  Lecture  ILill,  .ind 
Bishop  Ryder's  Church  now  building,  Derby,  al.so  Duflield  Bridge.  K^c, — 
Cliinmey  shafts,  (irammar  School,  Binningham  ;  this  stone  has  not  yet  l)een 
sent  to' the  lx)ndon  market.  Quarry  joints  3  to  30  feet  apart,  IxhIs  with  a 
.slight  dip.  Quarry  opened  about  40  years  since;  fn.m  1  to  3  tons  Is  ld^#T 
//.  of  white  stone,  9d  of  brown  and  white  in  e(jual  (|uantities  at  quarry  ;  plain 
work  1*1. 

Dl'KRS  Ql'ARRlKS.— Jloli,  Stanwell  Bri<lge.  Derbyshire;  sandstone; 
quartz  grains,  generally  coarse,  \iith  decomposed  fel>p:ir,  and  an  argillo-sili- 
cement.  ferruginous  sihjIs  ;  r<?rf,  varied  with  green,  brown,  and  f^rey ;  i44  lbs.  8 
oz. :  depth  not  ajtcertained.  at  least  40  feet — Penitentiary,  Milll>ank,  and  in- 
ternal parts  of  M'aterloo  Bridge,  lx)ndon  ;  (juarry  opened  about  30  years  since. 
More  than  100,000  chair  stones  for  the  Birmingham  and  London  Railway  have 
U'en  supplied  from  these  ijuarries.  Quarry  joints  irom  2  to  20  feet  apart. 
Dip;  of  beds  5°  or  6*^.  Quarry  cover  6  to  12  feet  thick  ;  7d  per  ft.  at  quarry  ; 
r.  by  canal  to  I^icester,  and  thence  by  (irand  Junction  to  li(mdon,  or  2s  8<I 
in  Loixlon  ;  plain  work  1*2. 

MOPTON  M  OOD.— Middleton,  near  M' irks  worth,  Derbyshire; /iiw«'*/<wM'.' 
com|>act  carbonate  of  lime  with  encrinal  fragments  abundant;  warm  light 
grey ;  158  lbs.  7  »<z. ;  depth  40  feet ;  in  several  ItetU.  varying  fn-.m  3  to  10  fret 
thick:  blocks  100  feet  cube^At  Chatsvvorth,  Bidvoir  Castle,  Trentham  Hall, 
Dravton  Manor,  Birmingham  (irammar  School,  &c. ;  3s  lo  ^  per  ft.  accord- 
ing lo  size,  at  quarry  ;  r.  by  land  to  Cromfonl  wharf.  3  miles,  thence  by  canal 
to  Ijondon,  block  stones  30s  \x:r  ton,  slabs  40s  jtH'r  ttm — by  sea  blocks.* 22s  6d 
per  ton,  slabs  30s  per  ton,  or  4s  lOd  to  5s  lOd  per  foot  in  London ;  plan 
uork  1-4. 

IIUNGKRIIILL. — Belper.  Derbyshire;  sand»tone ;  fine  quartz  grains  and 
dfcomposed  felspir.  with  an  argillo-siliceous  cement,  ferruginous  spots,  and 
occ<'i:rionally  plates  of  mica  ;  warm  light  brown  ;  135  Il's.  15  oz. ;  deptu  not  as- 
certaini*'! — Be 'per  new  church  and  all  the  chief  buildings  in  Beli)er ;  parts  of 
the  new  church  at  Belper  are  Iwginning  to  detomjMJsi'.  Di  p  of  bc<ls  in  quarry 
variable.  Quarry  cover  6  feet  thick.  Quarry  o|)ened  about  10  years  since  ; 
)>'pfrjt.  f.-r  blocks  of  6  cubic  feet,  at  quarry  ;  e.  by  land  to  canal,  :ind  thenop 
by  uatrr  tn  fjomhn  ;  pJain  nork  ]•}. 


LIN  DROP.— lindrop  lUll.  Derbyshire;  ((uartz  grains  of  moderate  mt 
with  a  calcareo-siliceous  cement,  niicaccou>: ;  light  yellowish  bnvu :  level 
lxHlde<l.  Ijut  irn^gular.  the  thickest  l)ed  may  work  3  feet  6  inches  or  4  fci>t — In 
iKiris  of  C'hatsworth  hf'Use  :  quarry  criver  of  .shale  and  thick -Ijeddeil  stone  l..j 
teet  thick  ;  c.  by  land  to  Cromford' canal.  8  miles,  thence  by  canal  to  Lundon. 

MORLKV  M(X)R. — Morley  Moor,  Derbyshire:  sandstone:  fine  quirtz 
grains  uitli  siliceous  cement,  a  few  plates  of  mica  di^eminatecl ;  trarm  broumixk 
grey,  often  greenish  ;  130  ll>s.  8  oz. ;  depth  not  ascertaine<I — Rink  at  Dertiv-. 
Mr.  Hackers's  and  Sfr.  Holmes's  hous4*s  at  Dnrbv.  l^miston  liouse ;  lOiprr 
Jfi.  lx»st  stone,  at  quarry  ;  e.  by  land,  2  miles  to  Ijttle  Kiton.  thence  by  eand 
to  I^indon  :  plain  work  1*05. 

SIIAW  L.\NK.— Hunger  Hill,  Derbyshire  ;  *flii//#(owr ;  quartz  grain*,  of 
moderate  size,  vuth  an  argillo-.siliceous  cement,  sliglitly  micaceous  :  warm 
light  brown  ;  135  lbs.  15oz. ;  depth  50  feet ;  ono  half  of  the  workable  is  bmun 
inccdour,  the  other  Jialf  white,  the  thickest  Ix'd  5 feet ;  blockft  150  fw-t  cube- 
I^'icester  cliurch  :  Is  Id  per  ft.  if  all  white,  9d  if  half  white  anrl  half  lirown. 
at  quarry:  plain  work  11. 

.STANCLlPKoR  DARLKV  DALK.—Darley  Dale,  Derbyshire  ;  sandstone: 
quartz  grains  of  nHMlerate  size  and  decomposwl  felspar,  with  an  argillo-sili- 
ceous cement,  ferruginuus  siHits.  and  plates  of  mica  ;  light  ftrrugiHons  brown: 

148  lU.  3  oz. :  depth  200  fiet ;  irregular  mas.ses,  without  regular  joints oi 
beds :  blocks  of  very  large  size — Abl)ey  in  Darley  Dale,  .StanclitT-hall.  Bir- 
mingiiam  grammar  scho<d.  Birmingham  ami  N(»ttin||l);un  railway  stafiuik- 
houses  :  quarry  cover,  5  or  G  feet  thick.  The  (juarry  was  openrtl  5  years 
since;  Is.  5<l/>ry>.  up  to  5  terns,  at  quarry:  r.  b}'  land  to  Cromfonl.  4il 
thence  to  tlie  Pool  of  London,  Is  Cd,  or  3.s  3d  per  foot  in  I>»ndon  ;  plain 
work  1'3. 

Noitingkamskire. 

LINDLKY'S  RKD  QUARRY.— M  nsfield.  Nottinghamshire:  sandstou.-: 
fine  silicetius  grains  with  magnesio-cilcaret.us  cement;  roseate  brown:  14s> 
lbs.  10  oz.;  depth  30  feet :  irregularly  bclded.  .iverage  thickness  alKuitSft^t. 
remarkably  sound  and  homogeneous:  blocks  up  to  10  toi.s:  ReltimboiiM- 
(Lord  Brownlow):  cisterns  and  sinks  are  made  ot  this  stone,  kit  are  not  quite 
imiiervious  lo  moistun?.  Quarry  joints  30  to  40  feet  aji^irt.  Quarry  cover  of 
red  laminated  .sanclstone,  15  feet  thick.  Quarry  oiiened  80  or  KH)  years  since  : 
8fl  l*erft.  Idoeks  of  all  sizes,  at  quarry  ;  r.  by  land  to  milway  wharf  at  Mans- 
field. 1  mile.  Is  8d  i>er  ton,  thence  to  Pinxton,  by  railway.  2s  lOil  per  Ion. 
tlience  o  (iain.sborough.  by  the  Trent  and  Irwasli.  7s  Gd.  and  thencf  by  sin 
to  I^)ndon,  18s.  or  2s  Gd  ))er  f(N>t  in  London  ;  p  <iin  work  1*1. 

LINDLKY'S  WHITK  QUARRY.— Mansfield,  Nottinghamshire:  sand- 
stone :  fine  siliceous  grains  vuth  magnesio-calcareous  cement ;  whitish  hrom  . 

149  lbs.  9  oz. ;  dewth  30  feet  now  in  work,  further  depth  not  ascertained :  re- 

fjularly  and  nearly  horizontally  bedded,  from  6  inches  to  4  feet  G  inches : 
doclcs  10  tons — Tlie  Town-hall,  Mansfield,  Clumber-lodge,  at  Wollerion.  and 
Biellon:  some  of  this  stone  contains  crystals  of  strontian.  Quarry  joints 
alniut  20  feet  apart.  Quarry  cover  of  marl  15  feet  thick ;  8d  /'er//.  'nuiduni 
blocks,  extra  price  for  specified  blocks  or  selecte<l  l)ed.  at  quarry  ;  r.  by  Liml 
to  railway  wharf  at  Mansfield.  1  mile.  Is  8j1  yrcv  t  n,  thence  to  Pinxton.  8 
miles,  by  niilroad,  at  2s  1  Oil  per  ton.  thence  to  (iainsI>orough.  hy  the  Tient 
and  Irwash.  at  7s  Gd  per  ton.  and  thence  by  sea  to  London.  aUmt  lis  {itr 
tun,  tot<'il  cost  23s,  or  2s  2d  per  foot  in  London  ;  plain  work  11. 

NorthamptoMhire, 

BARN AC'K  MILL.— Bamack,  Northamptonshire;  oolite  (SheUy):  car- 
bonate ©f  lime,  comi»act  and  oolitic,  with  shells,  often  in  fragrrients.  conrseb 
laminated  in  planes  of  be<ls ;  light  whitish  brown;  136  lbs.  12  ui.;  depih4 
feet  freestone,  6  feet  common  wall  stone :  in  betls  from  9  inches  to  18inclie»: 
blocks  up  to  30  feet— Burleigh  House.  Peterborough  Cathedral,  CniybrnI 
Abbey,  Boston.  Spalding.  HoUieach.  and  Moulton  churches,  and  the  jzivati-r 
proportion  of  cliurches  in  Lincolnshire  and  Cambridgeshire  :  the  old  (|uarrirj 
in  till*  vicinity  are  in  a  continuation  of  this  be<l.  and  are  very  extensivi*.  the 
stone  is  used  for  trouglw  and  cisterns,  which  are  iJorfectly  impervi«u;$. 
Quarry  on«ne<l  4  years  since  ;  la,  per  ft.  at  quarry  ;r.  by  land  to  Wansfonl  ♦ 
miles  Is,  thence  to  Sutton  Bridge  hy  canal,  and  thence  by  sea  to  Limdun  l^» 
per  ton,  in  all  19s  ixjr  ton,  or  2s  ^\  per  ft.  in  London  ;  plain  work  fr9. 

Oxford%hir€. 

HKDDINGTON.— Heddington,  0.\fordshire ;  limestone  :  carbonate  of  lime, 
friable ;  the  worst  or  softest  wds  of  this  stone  apjwar  to  liave  born  employe<l 
in  most  of  the  colleges  and  other  public  buildings  of  Oxfonl ;  plain  work  11. 

TAYNTON  or  TKYNTON.— Tajnton,  Oxfonlshire :  oolite  (shelly):  car- 
bonate of  lime,  partly  oolitic  and  fnable,  with  very  small  fragments  of  slielk 
irregularly  laminated  ;  streaky  brown  ;  135  lbs.  15  oz. ;  depth  alwMt  20  feet : 
beds  vary  in  thickness  from  3"  to  20  feet,  irregular  and  dislocated  in  ail  direc- 
tion*—thickest  be<l  aUmt  7  feet  ;  blocks  of  any  prac.icable  siase— In  most  ot 
the  ancient  churches  and  mansions  of  the  neigiibourhood.  Blenheim,  C^irn- 
berry  park,  Barringlon  park,  in  the  interior  of  St.  Paul's,  and  many  oihrr 
churches  in  I^ondon  and  Oxford,  in  various  bridges.  Witney.  Cutham.  Biirk- 
land.  and  most  of  the  ancient  and  mcxleni  mills  in  vicinity  ;  cisterns,  troughs- 
sinks,  copings,  ami  ridges  made  out  of  this  stone.  Tlie  oolitic  grains  are  un- 
usually soft  and  chalky,  and  easily  absorb  water;  Xsperft.,  in  laige quanti- 
ties 10(1,  at  quarry  ;  c.  by  land  to  Cassington  wharf,  and  thence  hy  water  tu 
London.  Is  tnl  per  foot,  or  2s  4<1  per  foot,  in  iiondon  ;  plain  w  urk  U-9. 

Ruilatidshirc* 

KKTTON.—Ketton,  Rutlandshire:  oolite:  oolitic  grains  of  moderate  si  z^ 
slightly  cementeil  by  carbonate  of  lime;  dark  eream  eolmr:  128  Ibii.  5  o . 
depth  4  feet ;  sometimes  in  one  betl,  sometimes  in  two  beds — a  hard  bed  alcove. 
caile<l  rag,  3  feet  G  inches  thick,  eoveretl  by  crash,  5  feet,  coTered  with  eby 
from  15  to  20  feet  thick,  level  and  irregularly  bedded ;  bk)^«  up  to  100  fret- 
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inchn.  anil  ruiitaiiii flinti,  nnd  ii b hanl  nnil  stmni; slnn".  tlie  liittom  1ic<l  U 
fiM  fronrmnlR.  aiul  li>  for  uMar.  ilrciutinga,  be.,  llir  ihicknl  l>i><l  is  2  tret  i 
Inrlu-l;  \,Uvks3li  lo  W  fprl  niN-.  frcmi  4  tn  10  frrt  lun;;  -Hiiin|it<,n  r-..iirl  ami 
U'iadmr  C'uiUir,  Ike..  lii;iny  rhurrlk-ii  in  Siirri'jr.  Tnun  Hall  ami  AlinidinuH- 
KaiaUlihrnrnt  at  Vtayt\,m,  ntul  spvrrul  mwlpni  1>uilitin|js  in  tliv  |mHxli  t<( 
fjalton;  tUI*.  niM)  nuini'riiiis  ulil  ijunrrii'S  in  lliuricinilv.  ii>iw'  out  uf  luf.  vfra 
fiinni-rly  llio  properly  nf  t)i?rniH-ii— it  is  very  pss<'iili:i1  Hint  tliiii  Mime  bliinild 
l>c  luiJ  in  Uiilmntm  nlmii  ils  U-.i ;  U  M  In  Is  6.1  ifr  fl.  ;it  lj>ii<k.n  ;  r.  I.y 
bn.l  l>liiiil.-s,nnilTlii-nn-|i<ll>FF.>i.l  orUn'lnn;  |>hi>i  wcrk  07. 


GUtnnrgamlHre. 
SITTON.— Siillon,  filiimoriinnai.irp:  HMtii/ow:  rnmnai-l  (■arlxmnti-t.f  lim.'. 
hig-hlv  cryslallinf;  vtrxi  light  rrrntt, :  VinVa.:  ilri.ih  20  fwl,  i»..li:iMe  .[.■iUli 
«l  ftrl :  Ihklwal  Iril  12  fr^l ;  M»rks  Ii  loim  ami  u(iii»r>l3-  l>>iiir:iv(>ii  emW,'. 
Opmoiul  alibf)',  St,  Dunnis  Curly.  Ni';illi  alibey.  ;inil  vitv  uiiiiriil  JiiiiMinijM. 
tiuili  ciiiU-  anr)  rhurrh.  in  ihr  a<lj»inlii(;  dniiiiii's ;  ili-iM'iirlinij  il|.oii  (juantily 
TMjuired  :  r.  l>y  Lind  lu  iIib  nwt  Okiuuii.  1  auie.  llifiu'r  In  Luinlnn.  I.'ia  iirr 
Inni  [.lain  H'uik  0-85.  ' 

DISTRICTS  IS  SC0T1,.4SD. 
Dumbartoutkin. 
PKH!liIDF.NT.-(ianculN>.  Diimliarlniislilrc:  fao.hfonr.' fmc^ilirmusemins 
with  an  argilhi-iilirMiui  tERirnt,  miraniHl)  :  pair  iromittk  grea  ;  ilrplti  IW  1<> 
IOJ  IbH  1  irrriiuUr  Mi.  villi  oemaiiinal  taamtex  <■!  llvpr  ioA  ofr;r<.nl  tia: 
rrmn  8  induii  to  12  UiA  iliirki  Llnrki  uf  any  iHwIicatilr  stir— Uinik  uf  .'■rut 
i-_.i  — .1  1 i;-i_: I ._  (jlni^j..  Biriiu's- court.  Uiunly 


n  liiil. 


.'iili  c 


ni,i>in:i1  Mains  or  i>\Mitiifiiv 


ixomt  in(ifai)!ow  i»  4«l.  [mt  f<ii>l.wR|[rs  21i.  iwr  ««rk.  Qiiarry  joinlia  tu  Vi 
feel  apuii.  Dip  of  I>imU  from  B°  tu  IV.  tjiukrry  oiwt  17  or  IB  IVvt  lliirk. 
(junrry  o|>i-ni!it  30  otViyvMs  ainro  i  It  &.\prrfl  friini  lli  In  iXt  fwl  rulr. 
iilhor  l1ui'k9ni(iTi.'or  ii-sa  in  piici'  in  prupiirli.iii  i.i  si/i-.  :il  r[iinrrv  i  r.  Iw  iaivj 
to  Ihr  Foclh  iinl  (:ly<)p  i-anal.  a  iinartrr  uf  a  inik-.  liieiirp  ilint^  ti.  \\w  t*<.i>l 
of  Lumlon.  al  a  cibI  uroluUy  ul  iUilii  IZiWTlMii.nr'iiiUilpi'r  I'lHit  for  LIih'Li 
conlaininij  lli  to  20  tr«i  cul.>',  in  Ia.i..I..i>. 

CRAlOLEITH.-fniBWlli-Iiill.   Winl.owhuliir 


miiirnM*.  aUo  Tor  lamlingi.  ilcps  anil  |uviiiKs  in  xcviral  |iul>lir  liiiililinKi  in 
Lomlon,  aiu)  ia  now  Irin^;  iiieil  in  liw  ri'inir  Df  Khrkfriars  f)ri(li;p;  i|tt!iiTy 
b|vnul  about  TO  ynin  sincp.  IS  arri'H  of  alon>  niv  at  jirpsMil  Itafixl.  anil  ■ 
murh  mure  yat  tu  barf.  The  atone  liaa  Im-ii  ex|»r,nl,  ami  parllally  uteil  In 
HiDibiirgli,  Altons.  Ciottriiliitrgh,  awl  utlirr  plarra  tin  llit)  contlnrnl.  The 
jiropurlion  of  liver  rurk  vliicli  ii  fnuwl  in  Irniinibr  liHiai'i  ia  Fniall  hi  rnm- 
uu«*l  villi  \xi\  rock,  luiil  ils  ocnirrrmr  unrnialn.  Tin-  atom-  is  rmiiwnily 
liilervlralifird  vlth  aluilrs  on  the  iniitli  ai.lr  of  itv  <iuarry.  Pur  lilirkt.  if  In 
nnlom  aizes,  of  bul  ruck  an  .ilmlement  is  mailr  in  iitm'I>  nt'  T|  |ii>r  mif.  arMl 
ifHT«rr.iek  IRivr  cent;  iKl  to  ^s^vr /},  for  nil  nirk  in  bliKkn  rn.in  .>!»  30 
rahie  feet.  1  |il  lii  2s  (kl  t'l.r  livt- r  ruck  in  lilucks  fnitn  S  to  311  f.vi  ciilv  al 
iguariy  '.  i.  by  lanil  lu  (irdntun  kirOuiir.  2  inili'H.  In  Lrilh  ami  llienre  by  iii.'.i. 


Flittlahin. 
TAIjiCRK  anJ  CiffRSLYB.— I.lanagi.  Flintshire;  lamf./anr ;  fine  iili- 
rriHi*  Kraina  villi  wn  urinllo-iuUceima  cuiiii'iiMnira  in  pkines  of  Imls  i  brineaiMli 
.K«inS0;lb».4oz.;  Jeplh  30  lu  45  fMl  ;  rh,-  iii™  iwcl  i*  a  acytln-slunr 
nit,  Ibtn  shale,  ike.,  anil  lielun-  a  Tri^slunf  Iipi).  ihicknt  nlmiii  Gfvet;  IS  Inn 
Ekiela,  onlinarr  blocki  frum  1  tu  8  luiis— Many  uhl  ijiiililiiitta  in  thr  ricinity. 
iiHoin*  of  Denbigh  an')  Rliwtillan  eaatlrs.  mnlFm  mHniiun  ur  Talnrrc  1  Is|mt 
fl.  under  10  feat,  la  3d  above  10  fcpt,  ul  (jiinrry  ;  c.  liyliiiKl  lu  M>.!il)n  Duck. 
3  Dtilei.  tlienceby  sea  to  Lumlon,  l&i  per  Ion.  or  2ii  43  wr  fiiul  un<lur  10  frut. 
2*  7<l  (ler  foul  above  10  feet,  in  Lotvloii :  plain  wurk  I'l. 

For/auidn. 
AUCHBAY.  —  Strallimarline.  Fortanhire ;  nnMmr  i  silimms  graina, 
moderatefy  fine,  vllh  calcareo-argillo-ailiei^us  cemi-nt,  mic.niHiiu.  ihiRtlv  in 
fiamMoShtiH-.parpliihgrfS!  ISSlln.  14  ot.  i  ileplli  40  foe  I :  tliirkeil  l>pd.  4 
lo3l«cti  bkirka  4  to  5  loni— In  llic  town  ami  iricinily  ;  iiiiarry  oiirnMl  In 
Ib32;  »ilf«r^,iuid«r2li.n>.  IU121I.  aiuna.  U3in4tt,na.  U2l4iu.^ioiis, 

to  t^atJon  17i  Ul  per  ton ;  plain  work  1 3. 

GLAMUISS.— OUminiu.  Furfanhin-:  iimifitnnr;  sillcn)ii9  (trains  of  mo- 
ilenle  lia*,  etnent,  aHablly  calcareoua.  mica  abuiulam  in  ulunps  of  Innls : 
tmirktrfti  Ul  ftt. 8 01. i  dtptti H  to  IMfM;  iMeken  bcaefeeii  bkrcks 


Ihc  Iiiilli  renlury,  Corlaehy  CiutlF.nnil  in  moilfni  litiikhnm.  1.^ luli'ilis  buuiw. 
Xcc.  1  7>1  prrfi.  iJiH-ks  iimliT  2  tnna.  8.1  (1iliii2  in  3  111110.  Bil  ililici  1  K>  j  Jlllu, 
Isillttoritofi.litlu.  nmlupaarilitin  iiniimrlion  to  si,u- al  un»rry  :  r.  bv  rait- 
nay  III  lliinlvv  li.irlHiiir.  ilii^iu^-  lij-  wa  in  tli<>   Pool  iif  L^ulun.  lutal  coal 


.iboiil  10s  [vr 

LKX'H.— Aut'hwiiuiisi-,  I'l 
egnii  -  a  ijcillii  -si  I  ici'iiiis 


fn'H!  \Sl  lis.  3  ox. :  il.-iiih  50  tu  1011  f.«-t;  tbicknit  bed  4  f  ^  feel  ilcepi 

blocks  2  in  0  tons  ■  l'si-<l  in  all  Ihn  luiilii'  liuliiliii'is  of  llx-  vicinity  ;  ouarrr 

IM2io3i<«».  1s3totluns.ls3!l 


.  ick<(2  inOfoiis  ■  I'miI  in  all  Ihc  iiulilii' liuliiliii'is  of  llu- vicinity  ;  ouarrr 
o(i.-nnl  <n  1832 1  M  ivr  ft-  mxlrr  2  tuns.  IM  2  lo 3  i<«».  Is 3  to  t  tuns.  Is  U 
4  tu  '■  loiiH.  1  &  .hI  ,1  In  Ii  Ions,  at  i|U:iirrv  :  r.  by  railway  lu  l)unile<>,  3  miles, 
llii'ivi-  by  am  III  lb.-  PiHil  uf  Lotiilun,  liital  ro>l  17*  Oil ;  plain  V'ork  1'3. 

liMJIKK— I.iir1iiv.  Furrnraliirf  i  AnHfihiiti>.-  silipeiiin  grains  of  moderate 
nixi-  ulili  an  nrknllii-Mlii'dMiN  remfnl.  sliiditly  raHl'pmns.  inieure(<ui :  himdt 
grra:  l.'iU  llo.  1 1  nx. •.  ilciuh  Wl fppl  no*  aKiTlaineil :  tliicknl  l.iil,  fl frt'l :  Iilocks 
any  xlii-  miller Siona~ln  ilic  uriiiriiiulliiiikihitF<oftlK  iH-ii^blhuirliooil :  tliia 
<|iiarrv  vaa  u|j<>niil  in  ITtiJ  :  tM  prrfl.  uaiXri  SI  tomi,  1 1d  fnini  2  to  3  lo^is.  and 
in  iifri|Kirtiiin  ncninUnK  to  ■!»■.  nt  i|Uam- ;  r.  by  lauil  In  l)iinil<'<-  harbour.  ,1 
miles.  tlH^nre  to  tlic  Pool  of  biivlun.  ulmui  I7a  liil  |j«r  ton.  or  Is  lUil  |iit  outt' 
invkT  2  lona,  2s  from  :i  lo  3  Ions,  in  Lomloii ;  pkiin  vork  1*2. 

PYtrriJIKIW.- Niar  Ihinilce.  ForEirsliin- ;  »atid$laHt :  lillceoiui  ijraina  of 
miiitivalc  si/e  viih  a  calcarefi-.tiwllu-illiciiiii^  eenienl.  micaceous  ;  pHrfllA 
grrit!  1l>2lh?i.  fus.1  ilcuth  40lo.'>0f(-<-l  :  i1h>  vorkahle  stone  is  ciiviTfl  by  S 
fiei  of  r.iek  in  ihin  y.,\.-is.  Iliickcai  lie.1  of  I'ni-itoiie  3  It.  i  reel :  a  hkxk  of  7 
tuns  li:m  lh^-n  Rut  KMimivelv  I'nr  iIh'  Ihiiidee  hui  L.iur  »  urks :  IOJ  lo  Is  2.1 
WT  A.  al  •inim  ;  <-.  hv  litvl  lii  lliiiuW.  I."<<.1  ur  ion.  tliem'e  K.  ibe  Poul  of 
l^imlon.  ITsbl.  in  all  IHs  M,  ur  !>  |.l  I.. 2s  .^l  ivr  tod.  in  Loivlun ;  plain 
vurk  14. 

(iirFNKUCH-fJilTnnich  l''ann.  Lanarksliire;  lamlilimfi  fine  quartt 
LTriiiis  villi  a  ealc:iri>U'Ki1ircuui  cemrni.  iiiiea  in  ohm's  uf  bcils:  unit  gria  i 
113  IIh.  14  uz.:  ^Ofwl  of  lop  riM-k.  yolhwaml  infcri.ir.  n  Icet  of  lover  rock, 
veil  rum|(irleii  aixl  of  a  ;;rey  ei.luoi'.  irri'^nhrly  beibleil  froLn  12  inclies  to  tf 
fiPl ;  M'oiKliiili'  lrrTaci-iUH(rniu'rnr.,'it.  Paul's eliiirrh  in  inrt,  am)  imineroiM 
urhati-  luHlnes  in  (ilanKov .  also  ll.i-  Hark  at  (Jrecnock.  Mm\  in  tin-  Hisblukb, 
Irvlaii'l,  be. :  price  rli»p^.'.l  in  (ilai^iiH  fi.r  plain  nibbnl  Wnrk  M.  \m  GMt 
mipi'rfirial— m'udiiia  re<>ive  'i\i.  Jicr  wei>k.  ijnarr)  junila  4  to  30  feel  apart, 
ip:arry  over  .'.  I'eii  lliiik.  Mnarrv  uimiiil  3I»  viMiMsince  ;  7'l.  ix-tft.  fur  block* 
of  lu  lo  12  I'l-el.anil  more  or  his  in  priiimrlion  lo  mw  nt  i|iiarry',  r.  by  laihl 
to  Purr  Duiiilas  or  llromielav'  iiimv.  3  miles,  'it  4il  vet  Uiii.  thence  l>y  sea  1« 
UiUun;  plain  Hui'k  I'l. 

LiHlilhgeietUn. 
B1NK1K. — U|4iall,  fjnlilbgowsliire ;  taaJtltmr:  fine  rjiiarti  Kmini  wllh 
nr)all"-ailici-ous  remciil.  mie.ieeuns.  clneHy  in  lilunes  of  Uits:  hnrH-nlth  gtrji  f 
140  His.  I  OK.:  deplb  50  fccti  Ihm-  lianila  of  s-imliloi  e  ullemilim.;  vitli 
shale '.  nnivr  baml.  averai.'e  14  feel,  iiii.lille  Irtnl  1t(  tert.  lo^er  baiul  frum  18 
f.vl.  bimla  of  iliato  14  I'eel  thick— Nnv  C'liib-li..i>se.  Princes-street.  Kilin- 
lHir.th.  New  llank.  (irevnock.  ami  numerous  |>rivale  Iioiises  in  (ibuKow  ami 
KliiiliorKli  1  Jninis  ill  (jliarry  from  2  lu  fl  IM-Ianirt,  linli  dip  10^  to  iIib  west, 
uiiarry  hcml  uf  shale  ami  uravel.  20  lu30  feet  llrrk.  tjiiarry  upeneil  4.1  veara 
■■—   ^•■"        '■     -'■ '"    '■  ■'"'-■i.fi.rliWk.s  from  12  loll  feet 


ilKllu-nceliy 


,r2iMto3i*V 


CAT  CKAKt.-C'arnilon.  Unlit Iigunsliire  t  taiidtU-«e :  fine  quarlx  grains 
■  ilhsihceiHi!!  cement:  uMliktmi  111  11«.  II  «%.:  il'plh  21  feet  fn-pslune ; 
freestone 3  f^it  tblek.  b1arF2  r<H-l. fn>Mloii.-  in  wvcrat  In^itt !)  feet.  blarv2  fitet, 
freeatoiic  in  several  l-nh.  Imllom  not  aseerlnined.  tlie  Inls  It*  regulitrty ; 
Moekaofliiivi-sin':  in  sen  dykea :  i|U,irrv  enrer  of  earth  anil  bl.ire  IS  feet 
thii-k— t|uarrv  o|ii>neil  reeeiilly  ami  iiorknl  to  a  trilling'  eaient :  r.  ^yy  wster 
llieipiarry  lieiu^  n|Hiii  ilic  bi-:u'h.  IOs[)<'r  loi:;  plain  work  I'l'k 

CllAWUANK.— RorroKstoneas.  Mnlillii^ovsliire ;  nKfitlm 

(jraira  with  an  arKillu-siliceous  ccment^suoievlial  ferruKio. 

mica;  light  firrH/,-iiiBiH  bruum  :  129  lira.  ^u(.;  depth  SO  lo  UO  feet :  the  thickest 
Ih'iI  about  IK  tivt  of  alniw-eo1onrp<1  stone ;  Inrgjeat  blocks  4  to  .^fret  thick.  $ 
to  e  feel  broail.  8  l»  10  fret  biliK— Roman  RMgf.  A.  U.  140,  old  C'hurrb  of 
Kinneil.  tnelflh  century;  iiuirry  jiiintsfnim9lo10  Wl  ajiart.  In  ibenalKli- 
IrfiuHuKjil.  abouLltalfa  mile  dtsiutt.  nre  oilier  i|uames,bclun)[ing  to  tbe  Jnike 
of  Hamilton:  one  rallied  Miins  i^narryi  roulalning  an  oconomical stoita  foe 
fuiiiHlatliins.  another  called  Cnii|[niberk<|uarry.  from  whence  stone  is  ihiifcd 
extensively  lo  St.  PelcTslnir); I)  ftir  furnaces,  oveiui.  ami  other  similar  purposes, 
ii  is  also  useil  for  brii^s,  Imrbuurs.  k.r.  UomiKstoncss  lliubuiir  is  free  ot' 
dues  :  Is  per  riiliii-  fiHit  for  liloeks  not  exereilliw  S  cilNc  feet  al  uuarry  i  e.by 
r.iilnay  lo  llnrniMaluneat  hm-lNmr  anl  shlupiil  al  2il  |>er  fool,  tiivncu  by  sex 
to  London  ai  la  |iern)bier«nl.  inall  Is 2a  iwrcuUehiot,  or  2s2d  for  hWka 
nut  excredini;  i  cubic  feet  in  Lonilon  i  plun  work  <rt6. 

IIL'MBIK.— Kumbie,  UnUltq(<iwsliire :  aaitlvrt  Cne  (jDsrti  Rraina  itlth 
^lleroua  cuineni.  sliiihily  calcareous,  mica  cliielly  in  plane*  of  bnla;  paltMnw 
md  lifki  hr«mt .-  f vTiile)  140  llis.  3  nz.,  (Kny)  \U>  ths.  13  oz. ;  deoth  8B  ftet ; 
ii  ri'uular  iiijs>es,  part  Ih-<1i1viI — 20  feet  of  the  lu|>  a  ilark  stone.  43  feet  Ivlow  it 
a  while  slone,  and  23  feel  nt  the  bottom  a  orey  stone :  thickest  lied  tl  feet ; 
liloeksfW  I'uMe  feel,  and  upwanls  if  rMiuired— NewHston  hoitse  KirklialoB, 
Dundas  casile.  aililitlon*  lu  the  Royal  iiutitutli.n.  fi^ml  of.Surgeuit'sHall. 
.-■iilreuf  Troll  Church,  and  various  otlmr  pnblielwildinga  in  Killuburgli,  Royal 
Kxclianife  and  Hunk,  ke.  al  til-u-tov.  kc. ',  tins  slone  will  work  more  ficcly 
ili'in  Uraigleiihandisnol  li.tbte  tu  spalt.  Plain  fublied  work  upon  this  alona 
4i/.  ^r  loot  al  (i  laauow,  or  7if .  per  fool  over  llw  entire  face  of  a  buM&s«L< 
Wuanyjoiutsfi«Di2lol2f««ia9ui.    D<.\i(i^\»A4VS' v-alSf .  ^ieiaaiA -*««- 
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9  feet  thick.  Quarry  opened  about  11  or  12  years  ;  from  5  to  40  foot  Is  10(1. 
or  from  8  to  16  feot  Is  2il  white  rock,  and  Is  crrey  rock,  at  quarry  :  r.  by  land 
to  Queensferry,  2s  6d  per  ton,  including  loiiding,  thence  by  sea  to  Lundon, 
13s  or  143  per  Ion,  or3s2tl  per  foot  for  large  scantlinjr,  2s  Gd'for  blocks  under 
16  feet,  in  London  ;  plain  work  1*0. 

Ptrthihin* 

IX)KGANNET. — ^Tulleallan  FjState,  Perthshire ;  aandttowe :  fine  quartz 
grains  with  siliceous  cement,  containing  oxide  of  iron,  a  few  plates  of  micitfi 
^ghtferruginwts  brown ;  131  lb.  11  oz. ;  deplh  30  feet  (piarried,  and  upwards 
of  156/eet  below  bottom  of  quarry  ;  thickest  beds,  5  feet ;  blocks  4  to  5  tons — 
Staadt-housc  Amsterdam,  Excluin^e  l^klinburgh,  Tulle  Marr  Castle  Perth- 
shire, and  part  of  a  street  in  Perth  ;  a  lease  may  be  had  for  >*orking  this 
quarry  upon  mo<lerate  terms  ;  8<1  to  2s  6d  per  ft.  at  quarry  ;  c.  by  railway  to 
the  sliipping  pier,  and  from  tlience  to  the  Pool  of  liondon,  probable  cost' 1  Us 
per  ton.  or  Is  8d  to  3s  (kl  per  foot  in  London  ;  plain  work  115. 

MVLNEFIKLI),  or  RINCJOODIR— l^ongfor^ran,  Perthshire;  saHtistone : 
fine  siliceous  grains  with  a  calrareo-argillo-siliceons  cement,  micaceous  in 
pl.'ines  of  beds  ;  purDlish  grey  ;  IGOlbs. ;  depth  60  feet — Old  steeple  of  Dundee, 
twelfth  century,  well  preserved,  docks  ofDundee.  roval  asylum  of  Dundee, 
and  all  the  principal  buildings  in  Dundee,  Hell  Rock  liglithouse.  Royal  asylum 
of  Perth,  Kinfauns  castle,  Castle  Huntley.  Pitfour  castle.  Ros.sie  prior>-.'  and 
all  principal  buildings  in  vicinity  ;  9d  per  ft.  blocks  under  2  tons,  lld'blocks 
2  to  3  tons.  Is  blocks  3  to  4  terns.  Is  2d  blocks  4  to  5  tons,  Is  5d  blocks  5  to  6 
tons,  at  quarry- ;  c.  by  water  to  Dundee,  5  miles,  and  thence  by  sea  to  the  Pool 
of  London,  17s  6d  per  Ion  ;  plain  work  13. 

MUNLOCHY. — Benneti»rield  .*^hore.  Uoss-shire;  sandstme ;  fine  siliceous 
grains  with  an  argillo-siliceous  cement,  micaceous;  red  and  I'ariegafed \  160 
lbs.  9  oz. ;  depth  HO  or  80  feet ;  thickness  of  beds,  from  2^  to  6  feet :  blocks  of 
large  size — Cathedral  church  of  Ross  at  Fortross,  A.  D.  1124,  Inverness  old 
bridge,  Crcm  well -court,  and  also  for  canals,  locks,  and  basins  ;  5d  to  5|d  per 
ft.  at  quarry  ;  plain  work  MS. 

Slirlingihire. 

DUNMpRK-AVENUE.— Dunmorc  Park,  Stiriin^hire;  sandstone;  fine 
quartz  grains,  with  an  argillo-siliceous  cement,  contaming  oxide  of  iron,  mi- 
caceous ;  ferruginous  light  brown  ;  depth  25  feet ;  thickest  beil  7  feet ;  blocks 
20  feet ;  this  stone  has  not  been  used  for  a  considerable  period,  and  lias  never 
been  wrought  for  sale ;  c.  by  sea,  at  lis  ixjr  ton 

pUNMORE-WOOD. — Dunmore  Park, Stirlingshire;  sandstone;  fine  quartz 
gprairis  with  an  argillo-siliceous  cement;  whitish  grey;  depth  16  leet ;  beds 
varying  from  C  to  16  inches  ;  tm  the  estate  of  Dunmore ;  this  stone  has  never 
been  worked  for  sale  ;  c.  by  sea  to  London,  1  Is  per  ton. 

DUNMORE  CRAIGHEAD.— Dunmore  Park,  Stiriingshire :  sandstone; 
fine  quartz  grains  uith  an  arsillo-siiiceous  cement :  whitish  grey ;  depth  12 
feet ;  thickest  bed  of  liver  rock  4  to  7  feet ;  blocks  20  feet  long— A  tower  on 
the  estate  600  years  old  of  this  stone  in  goo<l  condition  ;  c.  by  sea  to  London, 
lis  per  ton. 

DUNMORE    STABLE.— Dunmore   Park.  Stiriingshire;    sandstone;    fine 

Suartz  grains  with  an  argillo-siliceous  cement;  whitish  grey;  132  lbs.  2  oz. ; 
epth  14  feet ;  in  regular  Wis.  thickest  bed  7  feet ;  blocks  25  feet — Extensively 
on  the  estate,  a  set  of  offices  built  in  1826 ;  c.  by  s>ea  to  London,  lis  i)er  ton  ; 
plain  wcrk  li. 


Table  (B.) 
SANDSTONE  BUILDINGS. 


BakeweUt  DerbytMre.^ -The  houses  generally  are  of  sandstone,  and  in  fair 
condition.    A  new  hank  now  erecting  of  sandstone  from  Bakewell  Edge. 

Baketreli  Church. — (14tli  century.)  Of  a  sandstone  of  the  vicinity,  very 
much  decomposed. 

Barnard  Castle^  Durham. — (14th  century.)  CirciUar  keep,  apparently  of 
Stenton  stone,  in  excellent  condition.  In  modem  works,  the  joint  stock 
bank  and  market-house,  of  Stenton  stone,  in  good  condition. 

Belper  New  Church,  Derbythire. — Built  10  years  since,  of  sandstone  from 
Hungerliill,  in  an  incipient  state  (in  parts)  of  decomposition. 

Blandford  parigh  church,  DortctMhire. — (1769.)  Of  a  green  siliceous  fine- 
grained sandstone,  the  dressmgs  being  of  a  stone  similar  to  the  Portland 
oolite ;  the  former  much  decomposed ;  the  latter  in  yery  good  condition. 

Town-hall|  about  80  years  old,  of  stone  similar  to  the  Portland  oolite,  in  good 
condition. 

Blancepefh  cattle,  Durham. — Of  ancient  date,  of  sandstone  of  the  vicinity ; 
recently  restored  extensively  ;  older  parts  in  various  states  of  decomposition. 

BriavePa,  St.,  eastle,  Gkmceeterthire. — In  ruins  (13th  or  14th  centur>-). 
Entrance  gateway  (the  chief  remains  of  the  castle),  built  of  red  sandstone ; 
decomposeid. 

Bristol  cathedral.— (Of  the  13th  and  14th  centuries.)  Built  of  red  sand- 
stone, and  a  yellow  limestone  (magnesian  ?),  strangely  intermixed ;  the  red 
aandstone  in  all  cases  decomposed ;  the  limcHtone  more  rarely  decayed ;  the 
tracery,  &c.  of  the  windows,  which  are  of  the  limestone,  are  in  good  condi- 
tion, but  the  pinnacles  and  other  dressings,  which  are  of  the  same  material, 
are  much  decomposed.  The  east  end  omT  the  cathedral  is  ■  remaricable  in- 
atMBce  of  the  decMv  Mad  preservation  of  the  two  stones  employed.    Norman 


gateway,  west  of  the  cathedral  (the  upper  part  of  the  15th  centtny) ;  the 
Norman  archway  and  its  enrichments,  which  are  of  a  very  florid  ehancter, 
built  of  yellow  limestone  (magnesian  ?),  in  excellent  condition. 

Byland  abbey. — (12th  centur}'.)  In  part  of  a  siliceous  grit  (principaDy  in 
the  interior),  and  in  part  (chiefly  on  the  exterior)  of  a  compact  oolite,  fioni 
the  Wass  quarries  in  the  vicinity.  Tlie  west  front,  winch  is  of  the  oolite,  is 
ill  perfect  condition,  even  in  the  dogs-teeth  and  other  florid  decorations  of 
doorways,  &c.    This  building  is  covered  generally  with  lichens. 

Carlisle. — Ancient  buildings : — Cathedral  (13tli  ccntiu^),  of  red  sandstone, 
in  various  states  of  decomposition.  Modern  buildings : — many  of  red  sand- 
stone, more  or  less  in  a  state  of  decomposition. 

Castle  Howard,  Yorkshire. — Generally  built  of  a  siliceous  fine-graine<l 
sandstone,  from  tlie  park ;  generally  in  good  condition,  but  in  some  ]iarti, 
such  as  the  parapets,  cupolas,  and  chimney  sliafts,  much  decoropo8e<l.  The 
))ilasters  of  the  north  front,  from  a  quarr>'  at  Appletoii ;  in  good  condition, 
except  where  subjected  to  alternations  of  wet  and  dry,  as  in  the  plinths,  where 
there  are  signs  of  decomjiosition.  The  stables  are  of  Appleton  stone,  and  in 
good  condition. 

Chatsworth  house,  Derbyshire. — Original  house,  built  of  Ball  Cross  sand- 
stone, from  Bakewell  Edge ;  not  in  very  good  condition,  particulariy  in  the 
lower  parts  of  the  building.  In  the  recent  additions  the  same  stone  is  em- 
ployed,  together  with  that  of  Bailey  Moor  and  Lindrop  Hill. 

Chepstow  castle,  Monmouthshire. — (11th  and  12th  centiuies,  with  addi- 
tions of  the  14th  century.)  Of  mountain  limestone  and  old  red  sandstone; 
the  former  in  good  condition ;  the  latter  decomiMJsed.  Dressings  of  doon, 
windows,  archways,  and  quoins  are  for  the  most  part  of  magnesian  limestone, 
in  iterfect  condition ;  the  remainder  is  of  red  sandstone,  and  is  generally  much 
decomposed.  Chapel  (of  the  12th  century)  ;  mouldings  and  carvings  of  win- 
dows,  &c.,  which  arc  of  magnesian  limestone,  are  in  perfect  condition. 

Coxwold  church,  Yorkshire. — (15th  century.)  Generally  of  fine  siliceous 
grit  of  the  vicinity,  and  in  part  of  a  calcareous  nature.  Tower  in  good  con- 
dition.    Porch  decomposed.    Lichens  abundant  on  the  north  side. 

Derby. — St.  Peter's  church  (13th  century),  of  the  variegated  coarse  sand- 
stone of  the  vicinity,  similar  to  that  of  Little  Eaton.  The  whole  in  bad  con- 
dition ;  but  the  red  stones  less  so  than  the  grey  or  white. — St.  Alkmund's 
church  (of  the  1 4th  century),  of  a  coarse  sandstone  of  the  vicinity,  in  a  very 
decomposed  state,  to  the  obliteration  of  the  mouldings  and  other  details ;  it 
has  lately  been  scraped  and  painted,  to  preserve  it  from  further  destruction. 
— All  Saint']!  church  (tower  of  15th  century),  of  sandstone,  similar  to  that  of 
Duflield  bank,  partly  in  fair  condition,  and  partly  much  decomposed,  particu- 
larly the  great  western  entrance.  The  body  of  the  church,  built  110  years 
since,  of  sandstone,  in  part  decomposing.  Modern  buildings  : — ^Town-hall, 
of  sandstone  of  the  vicinity,  in  fair  condition. 

The  bank,  of  sandstone  from  Morley  Moor,  built  a  few  yean  since,  in  very 
good  condition. 

Durham,  cathedral. — (Uth  and  12th  century.)  Of  a  sandstone  of  the 
vicinity ;  selected  indiscriminately,  and  in  all  states  of  decomposition ;  few 
stones  are  quite  perfect.  Castle — (of  1 1th  century.)  Of  similar  stone,  and 
in  a  similar  state. 

Easby  abbey,  Yorkshire. — (13th  and  14tli  centuries.)  Of  sandstone  of  the 
vicinity ;  mouldings  and  carvings  decomposed,  and  in  part  obliterated.  Walb 
built  very  rudely,  and  in  various  states  of  decomposition ;  some  fiarts  how- 
ever maintain  their  original  surface. 

Eccleston  abbey,  Yorkshire. — (13th  century.)  Of  stone  similar  to  that  of 
the  Stenton  quarry.  The  mouldings  and  other  decorations,  such  even  as  the 
dog's-teeth  enrichments,  are  in  perfect  condition. 

Edinburgh.  —  Ancient  buildings: — Holyrood  chapel  (12th  centnr>')>  of 
sandstone  from  the  vicinity,  in  part  much  decomposed ;  in  other  parts,  soch  as 
the  west  door,  almost  perfect. — ^The  palace  (built  in  the  16th  and  17th  cen- 
turies), of  similar  stone ;  generally  in  good  condition,  the  older  parts  being 
slightly  decomposed.  The  oldest  part  of  the  Tron  church  (1641),  of  sand- 
stone, much  decomposed.  A  house  on  the  Castle-hill  (1591),  of  sandstone, 
only  slightly  decomposed. 

Modem  buildings,  wholly  erected  of  sandstones  from  the  Craigleith,  Red 
Hall,  Humble,  and  Binnie  qiuurries :  for  the  most  part  from  the  first-iBen- 
tioned  quarry.  None  of  them  exhibit  any  appearance  of  decomposition,  with 
the  exception  of  ferruginous  stains,  which  are  produced  upon  some  stones. 

Among  the  oldest  is  the  Registry-oflUcc,  which  is  of  Craigleith  stone,  and  buih 
above  60  years  since ;  it  is  in  a  perfect  state. 

Fountain's  abbey,  Yorkshire. — (11th  and  12th  centuries,  with  additions  of 
the  16th  century.)  Of  coarse  sandstone  of  the  vicinity,  generally  in  bad 
condition,  particularly  the  west  front,  which  is  much  decomposed.  The  nave 
and  transept,  which  are  the  earliest  portions  of  the  building,  are  the  best  pre- 
served. 

Fountain's  hall,  Yorkshire.— (1677.)  Of  sandstone  of  the  vicinity,  and 
magnesian  limestone  in  the  dressing.    The  whole  in  fair  condition. 

Forest  qf  Dean,  Gloucestershire. — Park  End  new  church  (boili  15  years 
since,  of  sandstone,  similar  to  that  of  Colford.  No  appearance  of  decomposi- 
tion. 

(r/Myo«r.— Ancient  bmldings  ^— High  church  (Uth  emtarf), 


1839.] 


THE  CIVIL  ENGINEER  AND  ARCHITECT'S  JOURNAL 


sr» 


the  Tidutty;  genenll;  Tciyniuch  decompoud,  puticnUriy on  tlie loulli lide. 
Old  qadnoK^  of  the  coDege  (temp,  lamea  2.),  of  undatone,  decomposed. 

Modern  buildiagt : — tlunterua  miueuiii  (1S04) ;  luperntnicture  Mid  to  be 
of  ilODC  &oni  tlie  President  quirry ;  alight  tnea  of  decompoution  OQ  the 
■ootli-veit  front.  The  baxment,  of  anathcr  unditone,  in  »  more  idvuiced 
■tatc  of  decompoiitioD  ;  other  parts  of  the  finilding  are  ilmost  in  a  perfect 
iil«te.  The  other  buililings  are  generally  erected  of  stone  from  the  (iiffdeuch 
uiil  other qutrrie*  in  the  immediate  aeiglibourliaod,  except  the  New  Excliange 
linildinga,  vhich  are  of  itonc  from  the  Ilumhie  quarry,  30  milea  from  Glai- 
gow,  recently  erected,  in  vrhicb  there  are  not  any  apparent  symptoms  of  de. 


Gioucfler,  nlliedral. — (Norman  for  the  greater  part,  altered  and  eaied  in 
the  IMh  centur}'.)  Bnilt  of  a  fine-grtincd  and  ill-eenienled  oolite,  a  shelly 
ooKie,  and  •  red  aanditonc  (north  side)  intermiieil.  of  which  the  former  con- 
iiihitei  the  greater  portion.  The  tower  (tath  century),  of  ihelly  oolite,  in 
perfect  condition.  The  early  turrets  nf  the  aouth  transept  are  also  in  good 
condition.  The  Imdy  of  the  building  ii  much  decomposed.  The  great  clois- 
ter is  built  of  the  lanie  materials  as  the  cathedral.  The  moulded  and  de- 
conletl  vork  is  in  good  condition ;  the  otiicr  parts  are  more  or  less  decom- 
poaed.  The  >m>ll  cloiater  it  built  of  a  fine  oolite,  with  a  compact  cement, 
and  is  in  gooil  condition. 

Tir  HfK  bridgt.  Of  A^'hitchurrh  sandstone,  para|iets  of  Runrilean  fine- 
grained iiandstone  ;  in  good  conditlun. 

Umddrm  hatl,  OeriyiAirv.— (Ibth  anil  IGth  centuries.)  Of  a  line.grained 
undatone,  similar  to  that  of  Jjnilnip-hi]!.  Tlie  dretiingi,  parapets,  chimney 
ihafta,  qiioina,  &e.,  are  wrought  anil  ruh1>ed ;  the  renialniler  of  the  walls  is 
of  rough  walling.     The  whole  in  fair  condition. 

ffamnrgate. — Cheltenham  pump.ronni.  Of  uiidstone  from  Woodhoiiie, 
Dear  Leeds.  Built  recently;  in  guoil  condition.  Swan  hotel,  ami  other 
modem  bnildingg,  of  a  coane  saniUtone  nt  the  Tidnity ;  generally  in  good 
condition. 

Hwrdarielte  kaU,  DeriysJlire.— (Udi.)  Of  a  fine-grained  sandstone,  chiefly 
from  a  quarry  in  the  hill  on  which  the  house  is  huilt,  iiilermisie<l  nitli  «  cal- 
ciferous  grit,  similar  to  that  of  ManaHeld  ;  generally  in  gOMl  condition.  Tiie 
ashlar  is  in  parts  decomposed,  espedally  where  it  ia  set  on  edge. 

Hatedat  elmnk,  YorkMre. — (15th  century.)  I'artly  of  niagneiiiaii  lime- 
itone,  of  a  deep  yellow  coknr,  and  partly  of  a  cnarac  silicenua  gril,  of  a  fcr- 
ru^Doui  colour.  Dresungs  and  enrichments  and  the  central  tower  are  of 
the  Cornier  stone  ;  generally  decom]M)se<l,  particularly  at  the  top  uf  the  tower. 
TTie  other  parts  irf  the  building,  which  arc  of  the  grit,  are  very  much  decom- 

Ka-htatt  aiktg,  rurtoAir?.— (1 1th  cenl^^^-.l  Of  coarse  sandstone  of  the 
Ticinity,  in  variona  stages  of  decomposition,  according  to  the  aspect.  The 
tast  aide  ia  in  fair  condition ;  some  nf  the  lig-'.ag  enrichments  and  early 
apittjt,  kod  other  eniichmenti  of  mouldings,  are  in  perfect  condition.  The 
■nulows  of  the  chancel  anil  tower  (iiiiorteil  in  the  IGlh  century),  of  a  yellow 
nndatane,  Sre  for  the  most  part  gotie,  aud  what  remains  ia  much  decom- 


iV«M«t/lr-»po«-7Viie.— Ancient  hnildiiigs :— St.  SiehoUs's  church  filth 
rentiii;),  of  sandstone  of  the  ricinity.  siinilar  to  that  of  the  Heddon  qnany ; 
rety  much  decomposed,  I'art*  restoreil  within  the  last  century  with  ihe 
lame  stone  now  decomposing.  Tin.'  upper  inrt  of  the  tower  and  &pire  rc- 
itotcd  within  the  last  Atc  yean,  and  painteil  to  preserve  Ihe  itune  from  decay. 
Hher  anomt  boildings  i^  the  same  stone  mure  or  leu  in  a  stUc  of  decom- 
«aitiDn,uc(iTding  to  the  date  of  their  erection. 

Modiera  huildinga,  built  within  the  laat  25  yean,  of  sandstone  from  the 
filing  4iid  Church  quairica  at  Gatuiheail,  and  the  Kenton  quarry ;  parts 
lre«ly  show  aymptomi  of  decomposition. 

Pami^raet  outU,  rwiiAiVe.— (14th  century.)  Built  generally  of  •  coarse 
Tit,  OF  >  dark  bi«wn  colour,  occaa-onally  mixed  with  an  inferior  magnesian 
imestooe.  The  whole  in  a  very  decomposed  state,  more  particularly  the 
andatone,  in  which  all  traces  of  the  original  surface  are  eflkced.  Fragments 
f  iiiigiHiaiin  limeatone  m  embedded  in  several  parts  of  the  walls  with 
looldiBBS  of  the  1 2th  eentury,  in  perfect  condition. 

Rtbf  eatHt,  Dttrkam. — (14th  century.)  Of  sandstone  of  the  vidnily.  Parts 
a  a  peif^  state ;  others  slightly  decomposed. 

Riekmond  cmlle,  Yorktkirf. — (11th  century.)  The  Keep  of  sandstone, 
imilAT  to  that  of  Gatherly  Moor  ;  generally  in  good  condition.  Monldinga 
nd  earrings  in  cohunna  of  window  in  a  perfect  atate. 

KipiM,  Yortihin. — An  obelisk  in  the  market  place  (17S1),  of  coarse  sand- 
tone,  much  decomposed,  in  lamioationa  parallel  to  the  exposed  faces. 

KpoK  eatktdrai.—liimtr  part,  east  end,  S.  E.  angle,  (Norman,)  of  coarae 
and*tone  of  the  vicinity,  in  good  condition.  The  west  front,  the  transepts 
nd  tower,  (of  the  12th  and  13th  centuries,)  of  coane  sanditone  of  the  Tidnity, 
1  lair  eandition.  Tlie  mouldings,  although  generally  decomposed,  are  not 
ahead.  Tha  dog's-teeth  onament  in  moat  parts  nearly  perfect.  The  aisles 
f  the  BaTW,  tbe  clerlrtDiy,  and  the  choir,  (of  the  14th  and  15th  centuries,) 
1  mBF**""  limestone  intermixed ;  not  in  good  con- 
Agatha  Ntith  aide,  often  in  blrcoDditioii.    Tbelowcr 


pacts  of  the  building  generally,  but  particularly  the  west  front*,  which  are  nf 
coarie  sandstone,  arc  very  much  decomposed. 

AtrouZx  abbey,  Yorbkire. — (12th  century.)  Of  a  sandstone  at  Hollands, 
one  mile  from  the  ruins :  generally  in  excellent  condition.  M'est  front  slightly 
ilecomposed  ;  south  front  remarkably  perfect,  even  to  the  pceaerration  of  the 
origin^  tool  marks. 

SAo^etiMTy,  i)0r«e/ailire.— St.  ?eter'a  charch.  {15th  century.)  Of  a  green 
ailiceoos  sandstone,  from  quarries  half  a  mile  south  of  the  church.  The  whole 
building  mnch  decomposed.  The  lower  is  hound  together  liy  iron,  and  ia 
unsafe,  owing  to  the  inferior  quality  of  the  stone. 

S/mffbrlk  catllt,  1  or,bAin>.— (14th  centnr^-.)  Of  coane  red  sandstone, 
more  or  leas,  hut  genet  ally  much  decompoaed.  Tlie  dresainga  of  the  windows 
and  doon  of  a  semi -crystalline  magnesian  limestone,  are  in  a  perfect  state, 
the  moiihlings  and  cnrichmenla  lieing  eiqiiiaitely  sharp  and  lieautiflil. 

Tnttrm  abbn/, — (13lh  century.)  Considerable  remains,  of  red  and  grey 
sandstones  of  the  vidnity  ;  in  part  lamtuatcd.  In  unequal  conilition,  but  for 
Ihe  most  pari  in  jicrfect  coiulition  ;  covered  with  grey  and  green  lichens. 

Tubnry  cAitrek,  ff7(rtAi«.— (13th  and  ]4th  centuries  ;  Ihe  lower  part  of 
the  tower  of  the  12lli  century.)  Of  calciferous  sandstone  from  Tisbury.  The 
dressings  are  througliont  in  perfect  condiliDn.  The  ashlar  vaiialde  ;  in  part 
much  decomposed ;  the  undecomposed  portions  are  covered  with  lichens. 
Tombstones  in  the  churchyard  generally  in  good  condition,  some  being  more 
than  a  century  old.  The  houses  of  the  vill^e  built  generally  of  Ihe  Tiabury 
atone,  and  are  in  very  good  conitition.    The  whole  covered  with  licbena. 

H'ait/leld  parjih  chareh,  Yoriikirr. — (Tower  and  apire  of  the  I6th  cen- 
tury.) Of  sandilone.  much  decomposed.  The  l)ody  of  the  chureh,  of  recent 
date,  of  sanilstonc,  strongly  laminated,  and  generally  decomposed  between 
tlie  lamins. 

IVkilig  niiey.— (ISth  ccnlur>'.)  Of  stone  similar  to  that  of  Aralaby  Brow 
in  the  vidnity;  generally  in  good  condition,  with  Ihe  cxce|>tion  of  the  weat 
front,  which  is  very  much  deconipoaed.  The  stone  used  is  of  two  colours, 
lirown  and  white  ;  tlie  former  in  all  caies  more  decomposed  than  the  latter. 
The  dog's-teeth  and  other  enrichments  in  tlie  east  front  arc  in  good  condi- 

I.IMESTONE  BUILDINGS. 
Balk. — Abbey  church  (1576), built  in  an  oolite  of  the  vicinity.  The  tower 
ia  in  fair  condition.  Tlie  body  of  the  church,  in  the  upper  part  of  the  aouth 
and  weal  udea,  much  decompoaed.  The  lower  parts,  formerly  in  contact 
with  buildings,  are  in  a  more  perfect  state ;  the  reliefs  in  the  west  front  of 
Jacob's  ladder,  are  in  parts  nearly  elfaced. — Quecn's-square,  north  side,  and 
the  obelisk  in  the  centre,  built  aluve  100  years  since,  of  an  oolite  with  shells, 
in  Mr  condition. — Circus  (built  about  1750),  of  an  oolite  in  the  vicinity, 
generally  in  fair  condition,  except  those  portions  which  hare  a  west  and 
southern  aspect,  where  the  most  exposed  parts  are  deconiposeil. — Crescent, 
biiitl  about  50  years  since,  of  an  oo^le  of  the  vidnity ;  generaUy  in  fair  con- 
dition, except  in  a  few  places,  where  the  stone  appears  to  be  of  inferior 

Bristol,  eatktdral.— (Of  the  13th  and  Uth  centuries.)  Built  of  red  sand- 
"tone  and  apparently  a  yellow  limestone  (magnesian  ?)  strangely  intermixed. 
The  reil  sandstone  in  all  rases  decompoaed  j  the  limestone  more  rarely  do- 
cayed.  The  tracery,  &c.  of  the  windows,  which  are  of  the  limestone,  ore  in 
good  condition;  hut  the  pinnacles  and  otlier  dressings,  which  are  of  the 
umc  material,  are  iiiucli  decomposed.  The  eaiA  end  of  the  cathedral  is  a 
remarkri>le  instance  of  the  decay  and  preaervation  of  the  two  atones  employ- 
ed. Norman  gateway,  west  of  the  cathedral,  (the  upper  part  of  the  15th 
century,)  the  Norman  archway  and  its  enriclunenta,  which  are  of  a  very  florid 
character,  built  of  yellow  limestone  (magnesian  ?),  in  excellent  condition. 

St.  Marji,  fferfc/ife.— (Tower  of  the  12th  century ;  body  of  the  ehiireh  of 
Ihe  15Ih  century).    Ofoolilic  limestone,  from  Dundry ;  very  much  decom- 

£Mr/ei;A-Ainue.— (15th  century.)  Of  a  shelly  oolite  (Bamaek  rag),  in  ex- 
cellent condition  throughout.     The  late  additions  are  of  Ketlon  atone. 

Byltmd  abbef,  t'onbAtre.— (12lh  century.}  In  part  of  the  ailiceoua  grit 
(prindpaUy  in  Ihe  interior),  and  in  part  (chietly  on  the  exterior)  of  a  compact 
oolite,  from  the  Waaa  quarries  in  the  vidnity.  The  west  front,  which  ii  of 
the  oolite,  ia  in  perfect  condition,  even  in  Ihe  dog's-teeth  and  other  florid  de- 
corations of  the  doorways,  &c.  Thia  building  is  covered  generally  with 
lichens. 

CoUe^  WtMltm  ckurek,  ffarlkaTi^Kxwkire.—fHOi  century.)  Of  a  shelly 
oolite  (Bamack  rag),  in  perfect  condition  throughout. 

Porekatrr.—St.  Peter's  chureh.  (15th  centiuy.)  Of  laminated  oolite, 
somewhat  similar  to  that  of  I'ortlanil,  and  of  a  shelly  Umeslone,  somewhat 
reaembliag  that  of  llamhill.  The  latter  used  in  pinnacles,  parapeta,  and 
dreaainga.    The  whole  in  a  decnmiMaed  state. 

GbuloHitiry. — Abbry. — Joseph  of  Arimathea's  chapel  inconsiderable  ruin*, 
Norman  ;  of  shelly  limestone,  similar  to  lliat  of  Doulting ;  generally  in  good 
condition  ;  the  zig-i^  and  other  Norman  eimclimeuts  perfect ;  Ihe  cqutals 
of  column*,  corbels,  lie.,  are  of  bina  lias,  much  decomposed,  and  in  lOBie 
caiea  hava  disappeared.  The  church  i — eonaideralile  remaina  of  the  chur, 
and  a  imiU  portion  of  Iht  mt  (Uth  centary) ;  of  ahclti  UmmbwK^iaaifiAs- 
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wnililiiiri.  Somn  of  Ihe  pin 
Dwlc*  we  of  Oultoii  Mnclatonc,  and  irc  in  Iml  conititiuti.  Tlie  liuildiiig  i 
pullj  covered  with  liclieiii.  St.  Mary't  ubiirvh  (lltli  uvnlury),  iinniiirour) 
of  reslanktion,  of  iiiagorHiui  limcstoDCkiuluolite,  iiiptMMud  tu  Itc  from  nrani 
huu  Moot  uid  Newbolit  mpectiveljr.  Tlie  ancient  parU  tie  in  4  \er 
cniBiUing  *t«te,  even  (o  Uw  uliUteretioti  uf  manjr  of  tlU  laouliUugi  and  ea 
richmGntE. 

SofaoMT  eattlr.  Dtrbftkinr. — (Temp.  IG29.)  Moatly  in  mint :  of  m.-ipir 
<iin  limestone  of  Mvenl  vuietim.  uid  uf  a  riilMTeniia  flne-grain«l  «anil<t<iiH 
The  dmiiBgi.  wliich  Me  generally  of  Mwlitnnc,  are  mnrli  dcratntnsnl  i  i 
■ome  inatuKci  to  the  eiilire  oblitcralinn  of  Die  nioiihling:*  auil  olhir  rlcL-un 
tions,  ami  to  the  deitnirtiuii  of  l>ip  fonn  of  the  n>IiiiiiiK,  nulicalions,  &i 
Uott  of  tbeitrii^  eminei.  a  portiun  uf  the  «inrii>w(ireMing:ii,  un'i  the  aihlai 
which  an  of  tn^neaiiia  lintealonc,  are  pnerali^  in  ncdlent  vaiiulilUHi. 

Bottom' cAnrrA,  Dfrbynh'n. — (l.itU  cenliiry.)  Of  a  loagncsiit-calcilcrun 
Mndstone,  more  or  Xtya  in  a  dcwmiiojcil  tlatc  thrungltont. 

Ckr/atim  cattle.  ilommiiHitiire.—i I Ith and  lilh  wnlurirt, nith  aihlilioii 
of  the  Mill  ccnturj.)  Of  muuiilaiii  liiuoloJie  anil  ukl  ntd  aauditiini;.  Hi 
foniier  in  gooil  condition;  tlie  latter  (kcomposed.  Dreviingj  uf  door,  wiii 
'low.  arcliH  ay,  and  quoins  arc  fiir  llic  nioat  i>arl  of  luagniiiian  liiui'iitiinc,  an 
in  perfect  conditiou.  The  reniaiudiT  is  of  red  saudblonr,  and  i»  gitnurall 
miii'h  deconiposcd.  Cliajici  (<if  the  Iltli  cenlury)  : — niuuldinga  .ind  i:ar\iii|i 
of  w  indona,  &c.,  which  are  of  inaguoian  limchtunc,  in  iierfcct  condition. 

Onmmttcr  fobtj  atmivA.— (l^lh  cvniiiry.)  Uf  till  infrriiiT  niagiminn  lioK 
itone,  griirrally  niiich  dccuniintcili  niorF  ci|iecially  in  the  loner  and  i>n  111 
toiilh  and  west  aiikl ;  now  untler  grncr^  and  nlcnuTC  rrpnir. 

Hrmiiif/torottgA  chnrei,  Ywkthirt. — 1 1  iil  h  ccnl  nry.  1    l)f  a  Hliilcrrystalliii 

wlirre  no  traces  of  decay  are  aji|iarcnl. 

HotrdtK  duutk,  Yortthiit. — llSth  I'cnlnry.'l  I'arlty  iif  iiiatcitoian  liiw 
ttonc.  of  a  dei^p  yelhnr  colour,  a:Ml  )ianly  uf  a  cnarw  A4tlceuiis  jiril.  of  a  fci 
riigiuoui  colour.  UmHMii(;>  anil  I'liriclniwula,  aii'l  tlic  ivniral  tuner,  arc  < 
Ihe  fuTnier  blune,  generally  dvcumiiu^eil ;  jiarliculaily  a!.  Uie  tup  uf  the  luuc 
Tbc  otiicr  parts  uf  the  ctUticc  l)nilt  of  Lhc  grit  are  very  niudi  dccunipuMtd. 

llmJilktloiir~haU.  Yiiriikire. — 1 15lli  vralury.l — <)f  ■enn.criklallinc  inagni 
tian  bmeatone  from  the  iteif;lilMiuriii!;i|iiarry.  In  e\i.'ell<.nl  comliliuii.  v\vn  I 
the  entire  pmervation  of  llic  mouldings  of  the  chafvl  windon'  in  the  soiill 
■e>t  front.  The  onler  gale  ]>icra  in  tlie  fcJicu  wall,  alv)  of  uuigii<;:.iau  linn 
ilone,  very  ninch  decomposnl. 

Knamiorouyk  eaiflf,  Yiii-ttliirf. — (ISih  century. J  HuBiiesian  liniiwlum 
rarioni  in  part ;  generally  in  very  guoil  ronditlon,  rMcept  uii  lhr«>iilh  an 
unth-weit  portion!  of  tlie  cHronlnr  turret),  when;  tlie  siirfaiv  ia  inni'h  ilecun 
posed.  The  mouldings  generally  arc  in  a  ]ieiiiH>t  tlalc.  Tlie  joints  uf  111 
naaonry,  which  ia  executed  with  ihngrcalc>l  care,  are  mnarLaldy  close.  Tli 
ikme  of  the  keep,  whieh  is  ofadri'ii  l)mwn  culuur,  and  niiieli  reimdiU 
tanditone,  ii  in  guwl  condition,  especially  on  llic  south.wcal  aiiW. 

Koni'iyttonmsh  aullr,  YitrlaKin. — (Nonnan.)  Cuarsc-graincil  nml  acni 
fryktallint  magnesian  liuiettonc  from  the  liill  castwant  of  the  cattle  i  in  pci 
feet  condition.  The  maionry  is  executed  with  great  care,  tLu  joints  vei 
cloac,  hut  the  oiortar  witliiu  them  ha>  diaapiicarcd. 

RilMn, — Cmtktiral, — Lower  part,  ca«t  end,  S.  £.  •n^c,(Kurmanl,ofcoan 
taadstone  from  tbe  rieiuly  ;  in  good  condition.  The  west  frout,  llie  iraiiscpl 
and  tower,  fof  the  121h  and  ISth  cenlnriet,)  of  coane  saiuUtune  of  tliu  vie 
nily,  in  fail  condition.  Tbe  nioutilingn,  aitliuugli  gcuerally  deciinipuacil,  lu 
aot  eflhccd.  The  doga-t«ct1i  omaniGnt  in  iiiuat  imrts  nearly  perfi:!'!.  1'li 
aialM  of  the  nave,  the  deriator)-,  and  the  choir,  (of  the  Mll'i  and  l.ilh  cci 
tmies,)  of  coane  aandatone  and  niagiicaian  liniolune  intemiiird.  nut  in  goo 
eoadition.  The  Utter  atonv  un  the  kuiith  side  often  in  fair  ciuulition.  Tli 
knrer  parta  of  Ihe  building  generally,  paiticolarly  ilie  went  fivnts,  which  ai 
sir  totm  andatoiM,  are  much  dccoui[>U9cd.  ./a  nMiwt  in  lhc  uaii-ir/.iiliit 
II  TBI  j,  of  MMOte  aawlatouG,  is  much  decom|Nised,  anil  in  lamination)  [latalli 
■oUie  «ntiiowd  fccca. 

Rmtim  HeotFi  trtH,  Yorit^ire. — (ir-iO.)  A  nuticaled  liuilding,  of  niagni 
tian  limeatone,  in  perfect  condition. 

JEoeAe  mbifif,  YorknAirf.^Mllt  cciituO'.)  InconaiilcFahlc  rcnuuni;  i 
aeiiii-CT7«talIinc  magnesian  liuicslone  from  the  ncighhunring  quarry,  gcncmll 
in  (air  condition  1  tlie  uiuuldings  and  decorated  purlioni  arc  iicifiM;!.  Cat 
houie  (of  12tli  century),  generally  drcuuijioaCil,  wilh  lhc  e-Xccptiun  uf  lli 
drCMiDgs  and  niuuldingn,  which  arc  ]icrfccl. 

Sriiy  etarti,  Ycritiirt. — ( Nave  aiul  lower  part  uf  tlic  Inner  uf  the  111 
ccatuT; ;  the  west  front  aiul  aitles  uf  llic  I21h  cenlury ;  and  llir  chuir,  wit 
it*  aislei,  of  the  14tii  ceolur;-.)  The  .\uruian  purtiunof  the  Ixiihliiig,  wide 
Kof  greyutgneaiaii  limestune.  ia  in  eiicrllcnt  eoiHlitioii,  [lutlcnltrly  the  hiw? 
port.  The  early  Kogliali  portions  of  tlic  buiMiug  ape  aliu  of  magiu-»ian  linw 
atone,  and  in  a  partially  decumpuiieil  ilatc.  Tliehtler  pnrtionsnf  llwliuildini 
whidi  arc  too  of  niagne:iiao  linieatonc,  arc  luueli  dciuniKiteil  and  hIackciKi 

SuHtktteB ^Kreh,  KatlingAenuiire. — fOf  tlic  lOlli  I'l'iiliiry.)  (If  niagni 
sian  liwertOBt  wnilar  to  1  at  of  HoliKiver  Muor.  in  |irrfcc(  cunditimi.  11j 
mottUwgiaiMleiuichnwntaof  the  doorway  apiicar  aa  i>crfL-ct  as  ifju^tcon 
plataJ.  The  Aaar,  wliieli  ii  of  the  12lh  centtio',  and  'milt  of  ■  itonc  unlit 
t«  tu  o(  MiMflrhl,  it  teamUj  in  good  coaditioii. 


'jiofforth  cnxll;   I'orinAire.— (Hlh  century.)    Of  coarM!  red  sandstonr, 

lerally  luiicli  ikcoinpuaed.    The  drciungs  of  the  windows  and  doors,  of  a 

d-cr}'9ta]liiu;  niagncsian  liincttone,  are  in  a  perfeet  stale,  the  niouldingi 

I  cnrichmcnia  heing  cMpiisitely  sharp  and  beautiful. 

ilmllei/  /ittri,  Yorialiire, — llamjiictiug  lioiise,  about  IIHI  years  old,  uf  ycl- 

ibli  Riagiiesion  limestone,  in  iwifect  comliiion. 

rtorpt  Jreh  t'illaye. — The  honsca  generally  of  this  vill,ige  are  huilt  uf 

^lesian  limeitnne  from  the  vicinity;  llicyare  in  ciLGellcut  cunditiou,  and 

I  vciy  pleating  colour. 

rimrpf  SalrfH,  une  ll'n-jtn;!.— Manor-hoiixc  M  jlli  century),  in  ruins  ;  of  a 

rifcroiiH  niagneaian  liniestune  anil  a  aaiid-stone  ;  in  iiiie<(iial  condition  ;  tlie 

Am  anil  drrsaiiigs  are  grnemtly  in  a  iierfect  stale.     I'arish  church  llaih 

tiiry),  al'A  »f  hiliciTrrons  variety  of  magnciinii  limestone  and  a  sandxIoiM  i 

inequal  hut  geni'i'ally  fairconditiun.     \  ?£annan  doorway  under  Hie  porch 

ivll  pn-siTicd. 

rVrtW/cAfrt-.',,  )V,.-t.Ai,<'.— ;|.MIicenlury.)    Of  Liiasiicsian  liuicslone.  in 

rllFiil  cunililion.    Tlic  luwer  jian  uf  lhc  lower  (of  lhc  12th  century)  alM) 

lent. — Ancieiit  bnildinga. — t'ttlhedntl  (Irainiepts  l^th  cenlury;  loner, 
c,  tie,  I  Ith  century): — of  uiagnoian  lin1e^l■nK  fruin  Jachilaw  Craig. 
ist  end  aiul  luwcrt  reidureil  UO  years  since  i  Ibcy  are  in  foir  mndilion  gene- 
y,  lint  some  of  the  enrichcil  gables  awl  ullicr  decuraliumi  arc  olilileralcd. 
f  lranac|>ti  arc  in  many  placet  much  ileninipuiivil.  cs[iGTially  in  tlw  uioulil- 
>>  .iiul  iMiridimeiiti..  Tlie  central  tuuur  is  generally  in  gooil  ciinditiun,  iHit 
I'ral  uf  the  enriched  parts  vi  ile«om|Hitcil.  SI.  Jinrg'm  abbti/  il'iih  vcn- 
y  I : — uf  magnoiaii  liniealouc.  West  fruni  uf  Ihe  church  generally  lunch 
ninpuKcd ;  the  niirili  llaiik  in  iH'ller  coudilton.  but  in  |iart»  much  dccvm- 
rt\.    Till'  jralenay.  wliii'li  \t  of  Nurmaii  origin,  is  in  fair  cundilion.  ffinimit 

ne  are  in  ^hhI  cunditiou.  SI.  Itrnln'i  r/mr.'h: — Nuijiian  ituiirwiiy,  uf 
gnc^ulll  liiuetlniiu  ;  viuth  a^iierl  highly  curiHinl  with  aij;-/jj;  anil  otbiT 
laiuenis  \  the  culunins  are  gone :  the  i«rin  which  reinalu  an!  in  (iioud  i-uu- 
ion.  HI.  Mm-yaitl''  chureh  iIAth  century): — uf  inagncdau  limf-lune; 
I  front  miidi  e\poirtl,  and  in  giwil  ciindilitiu.  Tlu!  iwrcli  i.<  of  NurnrMi 
r,  and  lias  Ivren  t>!eon>lriiclcd ;  funr  lianils  of  enrichuuml  in  the  lieail  in 
i^ralily  fair  iwndition,  liut  many  ■lODri',  |iartirularl}  tlm^e  of  a  deep  yrllm, 
inn  ciduiir,  arc  much  devompuM-d.  Tliml brr  ckHrdum/ Ynrkt yiXaiHi 
uf  llic  1  lib  anil  l.'itli  cniluTiis)  Kre  built  of  umgneaiau  liiiieslunr,  and  nie 
icrally  in  au  cvlri'melr  dcwniiwiied  slate,  in  many  instances  all  arcliilcc- 
al  driail  i^  uhliterated.' 

llwlimliuildiugs.— rAenNnmui.'— uf  llacknci&saniUloue,  huih  nini'ti-aii 
ce,  much  iluconiposed  wlicrcvvr  it  is  siiliject  to  the  altcnialiun  of  wii  and 
■,  as  al  the  bullom  uf  the  iidunms  uf  the  [Hiiiiio.  uliiilli.  M-.  Tbr  ruifh 
ei'nlly  erected  I :— Ihe  |iliiilh  uf  tlic  buumlary  nail  inliidi  i:>  of  Itraiul'^y 
1  ^andhtunnl  nlrrndy  ■■\lii1>il« Inu'O  <if  ilrcuinimilllun.  )  vii  Sirimj*  llauJi : 
iluddiT!>tidil  slune  I  - ',  in  giHHl  cunditiiiii. 

iy«rhH,>  cAr,«4.— (I'rindiHlly  of  the  VHh  ceiilury.l  Of  a  Hlidfcrmu 
iciy  uf  ningiirsiau  linicrluiir,  and  of  n  tanib-liine ;  in  very  uni'i|iial  condi- 
»;  sonic  iiarts  are  very  much  decomposed  uliile  others  are  in  a  iicrfcLt 


lSigiic<I) 


Cll^r 


ii,wA>'. — Tlu'  s|«nT  i"'eii|iied  liy  llic  eaic  ruiilaining  the  luachinrr}'  (whii'h 

'  rwini),  is  lilHc  mure  tlMu  thai  nipiircrl  Ihr  a  gcnilcman's  hal.lint.  The 
Lltrajih  ii  niirkeil  by  miTdy  {ir(.fiiin);  Muall  linc^  keys  (»imilur  lu  Ibusc  un 
icycd  hiwU-j,  which,  acting,  by  meani  uf  gationic  ]Hiwcr,  iip'in  variout 
■da  phu'ciT  ujiim  a  dial-pliile  al  llic  otiicr  I'lul  of  llic  Ictegraphic  line,  iii 

as  nuw  opened,  point  not  only  to  each  Idtcr  of  lhc  aliihabcl.  an  cndi  key 
y  lie  atntck  or  in-xsci),  hut  the  nmuriicala  are  iiulicatcil  bv  ihe  Mxua 
ails,  an  well  vf  tlic  varioni  jKiints,  fniiii  a  commit  to  aculon,  uiih  nulen  of 
niraliiin  and  inlerjedion.  There  is  likewise  a  cros*  (X^  ujiun  iTic  dial, 
idi  initicali'3  tli,it  when  thii  ki;j'  i*  Atnit'k,  a  mlnlakr  has  liren  mailu  in 
lie  jiart  of  the  scnience  telcgrnplied,  and  that  au  "i'rasurc"i«  iuli'iulcti. 
lueition — aiich,  fur  instance,  as  tlie  fidhnving.  "  How  many  |tit.'.''iiBcr!> 
rtcdfnmi  l>ri<,Mun  lit  the  10  o'dock  train  ?"— and  Ihu  an>ner.  cuulil  bn 
nsmilled  fnitn  llic  terminus  lo  Diaylonaiul  Iiai'k  in  less  th:iu  Inumlmitea. 
is  was  proved  un  Salliilny.  Ttiis  uirnb*  of  nimmuuicatiun  Im  only  iiiiu- 
tcil  ai  for  a^  tbc  Vi'etl  Diaklim  >liil1iin,  nhicli  la  iibunt  I.'t;  inilca  fruin 
hliiie^lun.  ThiTT  arewin"<ta'>  ni.iy  Ih-  imaginedj  iiimniuiiifaling  niiht'ach 
I,  thus  far  cuniidcieil,  |ia;>Jng  Ihruiigb  a  luilhiw  iron  titlic,  not  mun'  than 
ineli  and  a  half  in  lii  iiiu-ler,  wliieli  is  fiwil  alniil  sii  im-Iie*  aboie  llm 
mud,  running  parHllil  with  Ihr  railway, anil alaiul  iwiioi'  three  feel  di>luiit 
ni  it.     Il  ia  tlic  iiilenliun  uf  the  (•real  ^>><Iit[i  Talnay  l'i>ni|.'iiiy  lu  eiirry 

tulic  along  ihe  linn  as  (:iA  as  iiunpli-iion  of  ihi>  rails  takes  place,  au'l  iil- 
lately  throngliuul  the  whole  distance  to  llristul.  Tbc  niachincry  and  Ihi 
lie  pir  working  it  arc  m>  cinwdiugly  siinplc  l]iat  a  child  nho  coiibl  rent 
iild,  after  an  lioiir  or  two's  insiructioii,  Ik  enabled  cffidcntly  to  tnuuuiit 
I  receiTG  infoniiitioa,— (Jterrer, 
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TIIE  WVEH  CLYDE. 
Eriraettfiom  ■  Gmeral  Rtyort  on  a  pari  nf  Ike  River  Clyde,  btttetn  Ja. 

Biaiea-ttrrrI  BH^  and  IHe  Gbugatn  Il'alrr-svrla.     By  Willtau  Bald, 

P.RS.E.,  M.K.I.A.,  4c.  CivU  Engineer. 

•  •  The  firat  great  step  to  iiiijirove  and  citcnd  the  tnde 

of  GiMgDW,  is  to  increase  the  width  and  depth  of  the  river  Clyde,  anil  to 
reniler  it  ufe  in  ever;  part  of  its  alligation ;  uconcUy,  to  give  suifideat  room 
■nd  fall  protection  to  all  shipa  frequenting  the  har>>our  or  port  of  tlie  dty. 
But,  to  attain  the  fiilt  of  these  important  object),  it  is  necessary  to  olnerve, 
that  to  preserve  depth  in  river  channels  by  artificial  means,  is  attended  with 
a  eonitant  and  a  considerable  expense ;  hnl,  if  iiatural  means  can  be  called 
iato  action  to  secure  deptb,  and  also  width,  or  even  partly  to  assist  in  doing 
BO,  it  would  lie  extremely  desirable,  and  is  the  tint  tiling  wliich  should  occupy 
the  attention  of  tlie  engineer  iu  the  improvement  of  a  tidal  river  cliannel.  If 
increaieil  width  be  contcm]ilated  for  any  river,  l>eyond  the  liroiti  which 
nature  has  assifped  to  it,  for  the  discharge  of  its  laiid-Aood  waters,  it  will 
dccreaae  in  depth  what  has  been  given  to  it  in  widtb ;  and,  on  the  other 
hand,  if  the  natural  breadth  of  a  river  lie  narrowed,  it  will  acquire  in  depth, 
what  has  been  talten  from  it  in  width  ;  taking  into  account  the  nature  of  the 
■oil  at  the  bottom,  and  on  the  sides  of  the  ri%-er,  and  the  velocity  of  the  water 

Reflecting  on  these  fundamental  principles,  and  looking  at  the  river  Clyde, 
and  the  great  necessity  there  exists  of  giring  it  increased  lireadth  for  the 
purposes  of  navigation,  the  Hrst  consideration  should  be,  to  preserre  the 
ilepth  where  increased  width  is  proposed  to  be  given  to  it,  by  the  immediate 
removal  of  every  kind  of  obstacle  which  in  any  manner  interferes  « illi  the 
free  tidal  flow  of  the  sea-water  upwards,  by  deepening  and  widening  the 
channel  of  entrance,  clearing  away  all  banks,  shoals,  and  obstniclions,  so  that 
the  lea-tide  flood  may  aacend  freely  upwards,  to  the  greatest  eiitent  that  it 
ean  possibly  reach. 

ft  is  manifest,  that  any  plan  that  shall  increase  the  volume  of  water  into 
the  upper  reaches  of  the  Cly<le  alrove  the  city  of  Glasgow,  will  be  allendcd 
with  the  most  beneficial  rcridts.  The  tide  water  in  the  Harbour  will  be  in- 
creased; the  time  of  bigli  water  will  be  more  early,  thereby  enabliug  ships 
outward  and  inward  bound  to  reach  the  port  sooner,  and  depart  from  it 
earlier.  The  velocity  of  the  tide  of  flood  and  ebb  would  be  iucrcaseil.  not 
only  tliToagh  the  llojliour,  but  also  througii  the  whole  navigable  channel  of 
the  Clyde ;  and  even  for  some  distance  this  scouring  power  would  be  felt 
above  Ilutehcson's  Bridge,  by  which  the  whole  imjiurilics  of  the  scwen^  of 
the  city  would  be  washed  away  downwards  )iy  the  ebbing  tidal  current,  and 
which  would  render  Glasgow  more  healthy,  and  the  water  in  the  Ilarlioiir 

By  the  removal  of  the  weir  at  the  Mew  Bridge,  the  Clyde  could  be  dce|i- 
enecl  upwanli  in  such  a  manner  as  to  allow  a  volume  of  water  each  tide  lo 
ascend  the  Civile  towanis  Dalraamock  Ford,  of  about  13,200,0110  cubic  feet, 
equal  lo  367,242  tons. 

(6,232  X  13,200,000  =  82,262,100  gallons,  or 

l.t.200,000  »  G2.5     

— ■ — 7'  =jg -368,303  tons.) 

The  removal  of  the  weir  would  give  a  volume  of  water  each  tide,  into  t'le 
upper  reaches  of  the  Clyde,  to  the  end  of  the  tidal  flow  aliovc  the  Glasgow 
works,  of  20,400,000  cubic  feet  of  water,  equal  to  j67fii7  Ions. 
(6,232  X  20,100,000=  127,132,800  gallons,  or 
20,400,000  >'G2-T 


2,240 


^aG!),196  tons.) 


This  is  nearly  equal  to  a  river  line  of  four  mites  long,  four  feet  deep,  and 
two  liunilretl  and  forty-two  feet  wide.  Tliis  immense  volume  of  water  as- 
cending and  descending  each  tide,  would  eminently  tend  to  carry  away  all 
impurities  which  are  discharged  into  the  Clyde  at  filasgow,  indeed,  the 
effects  of  this  scouring  power  n-ould  lie  fell  lowanis  the  toiver  extremities  of 
the  river  Clyde,  as  far  a.i  the  banks  opiwsile  Port-Glas^w  anil  Greenock. 

The  removal  of  the  weir  would  at  once  open  an  extent  of  river,  lictHcen 
the  New  Bridge  and  llulcheson's  Bridge,  of  nearly  twenty-three  acres,  equal 
iu  ettent  to  the  whole  of  tlie  lower  llariiour ;  and  a  deepening  of  three  or 
four  feet  would  enable  all  the  smaller  craft  in  the  lower  llarlwir  lo  ascend 
into  the  very  centre  of  the  city,  which  would  lie  a  great  relief  to  Ibe  lower 
Port,  where  the  large  ships  lie.  But  this  upper  Ilarhonr  of  twenty-three 
acres  is  quite  capable  of  being  so  improved,  that  iliips  of  the  largest  class 
might  lie  in  it,  and  Glasgow  would  then  indeed  have  the  as)icct  of  a  great 
maritime  port.  To  those  who  have  visited  some  of  the  continental  liarboun 
and  cities — such,  for  example,  as  Amsterdam  and  Rotterdam — nothing  can 
apiiear  more  natural,  and  simple  than  10  convert  the  whole  of  the  Clyde, 
between  the  New  Briilge  and  Mnlcheson's  Bridge,  into  a  large  floating  har- 
bour. Its  position  in  the  very  middle  of  the  city,  would  confer  many  ulvan- 
ttge*  oil  the  merchant  and  tmdcr. 

In  the  flrst  inslanee,  the  weir  might  be  lowered  aliont  three  feet ;  the  bed 
of  the  river  between  tlie  ^ew  and  the  Old  Bridge  deepened  three  feet,  and 
lictween  tliat  bridge  and  Ibe  City  Wliarfdecpenwl  only  two  feet.  I  am  of 
opinion,  that  this  extent  of  deqiening  will  not  endanger  the  Old  Bridge  al 
Slockwcll-street,  if  pni[ier  precaution  be  taken;  and  this  first  step  would 
stibnl  iinraediate  rrlirf  to  the  lower  Harbour,  liy  afllording  ample  room  to  ill 
the  smaller  craft  to  berth  themselvta  between  tlie  hridgea. 
1  uu  qtdtv  Bwue  that  none  of  the  Acta  of  Fariiinunt  fcnnit  the  rim 


:ruateea  to  deepen  any  part  of  the  Clyde  above  Slockwell-atKet  Bridge ;  yet, 
sotwithstanding,  if  the  rii'er  were  deepened  even  so  far  up  a*  that  bridge,  K 
would  he  a  most  important  advantage.  .The  space  between  the  New  Bridge 
ind  tlie  Old  is  about  fifteen  hundred  feet  long,  by  nearly  linur  hundred  ftet 
wide,  being  an  area  of  more  than  thirteen  acres  r  it  would  therefore  afford 
immense  accommodation  to  the  smaller  vessels  frequenting  the  Port  of 
Glasgow. 

It  is  really  to  be  regretted  that  to  magnificent  a  harbour  improrement 
iliDuld  be  scaled  up,  and  prevented  from  being  carried  into  cieculiou.  on 
account  of  tlie  existence  of  the  weir  at  the  New  Bridge.  1  am  aware  that  il 
has  been,  and  continues  to  be,  a  source  of  very  deep  regret  to  that  actiie  and 
commercial  intelligence,  which  so  pie-eminently  diatinguithes  the  inhabitant) 
of  this  great  city,  to  have  seen,  for  so  long  a  period,  a  space  so  lar^  lying 
wholly  unoccupied,  and  wliich  might  be  so  eaiiily  and  so  cheaply  converted 
into  a  most  luefid  harbour;  while,  on  the  other  hand,  the  lower  Port  is  u 
crowded  with  vessels,  that  hanlly  a  berth  can  be  procured,  nor  even  thenerei- 
lary  repairs  made  to  parts  of  the  quay  waUs  vrithout  seriously  inconvenienc- 
ing the  shipping :  and  all  this  has  arisen  about  the  lowering  of  the  weir, 
which  Ibe  Glasgow  Water  Company  object  to,  as  being  injurioul  to  their 
intcreat.     On  this  important  point  I  shall  now  proceed  to  offer  a  few  obser- 

The  principal  objection  oflercd  to  the  removal  of  the  weir  at  the  Glasgow 
Kew  Bridge,  has  been  made  by  the  Glaigow  Water  Company.  They  ilatr 
that  it  would  lower  the  level  of  their  present  supply.  Now,  looking  at  tbr 
Glasgow  Water.works,  anil  the  numerous  public  interests  connected  wiih 
them,  both  industrial  and  manufacturing,  looking  at  the  immense  itoM- 
power  employed  in  the  Water-works,  amounting  lo  no  less,  when  completed, 
than  682  liorsc  power ;  and  again,  at  the  vast  csirital  which  lias  lieen  invested 
in  those  works,  it  really,  on  public  grounds,  becomei  a  question  of  tlie  great- 
est im|Kirtance,  in  declieniug  the  rii'er  Clyde,  and  impmving  and  cnlaiging 
tlie  port  of  the  city  of  flla^o]v,  to  |irescrve  these  Water-works  from  sustain- 
ing any  ii>jury,  fither  in  lowering  the  existing  level  of  the  water  in  the  Clyde, 
or  detcrioratiBg  the  quality  of  the  water  which  affbrdi  the  supply.  On  this 
inost  im)M>rtant  siilqect,  we  fortunately  have  on  record  the  evidenec  of  the 
late  Mr.  Tlinmas  Telford,  and  we  liave  also  the  very  clear  and  lerj  able  evi- 
dence of  Mr.  Janies  Janliiie,  citgineer  In  llic  Bdinbnrgh  Water-woits  ;  both 
of  these  geiUtemrn  iiieiiliim  distiiicily,  that  if  the  liottom  of  the  ford  at  Ual- 
maniock  Bridge  be  seciiml,  so  tliat  its  present  level  remain  undiaturlwd,  the 
weir  may  then  be  taken  away  at  the  (ilasgiiw  Bridge,  and  the  Clyde  deepened 
lictween  Dalmarnock  Fnnl  and  tliat  bridge  for  almit  six  feet,  without,  in 
their  opiuinn.  doing  any  injury  to  the  (ilasgow  Water-works.  But  he  il 
utiiler&liioil,  that  the  work  which  tliey  recimimcndcd,  was  not  to  rise  above 
the  level  of  tlie  present  bed  of  tlie  Clyde  at  Dalmamock  Ford ;  for  Mr.  Tel- 
fonl  says  in  his  eviilence,  thai  when  llie  bed  of  liie  river  would  be  aecural. 
"a  stranger  wniihl  lie  unconscious  of  any  such  operation  having  been  per- 
formed there,"  because  no  weir  would  be  seen  tiaiersing  the  Clyde.  Tiaat- 
ruus  interests  woiibl,  I  fear,  offer  many  serious  otijertions  to  the  eiertioD  ff 
a  weir  riiing  even  a  few  inclica  aboie  the  bed  of  llic  Clvde  at  DalmaimHl 
Ford. 

Attentively  reflecting  on  the  evidence  of  Mr.  Telford  and  Mr.  Jardinc. 
regarding  the  Glasgow  Water-works,  and  coiiEideriiig  that  the  Ford  of  Dil- 
maruoek  is  nt  present  nearly  eighteen  inches  above  the  level  of  the  Oydr. 
where  Ihc  prcsriil  niipply  i^l  taken  for  tlie  Cranrtlonhill  Woler-worki,  1  think 
it  )M>ssible  to  olili^n  a  supply  of  water  from  the  level  of  the  river  at  Dalmir. 
nock,  without  raising  its  level  liy  the  construction  of  any  wrin  rising  above 
Ihe  present  bed  of  the  Clyde  at  that  point,  bv  simplv  securing  tlie  existing 
leiel  of  llie  river  vraters  at  the  Ford.  For  1  frankly  avow,  that  I  am  docidedlc 
opiiosed  to  the  erection  of  any  weirs  across  the  bed  of  the  Clyde  It  would 
perliapa  even  lie  much  lielter  to  cany  a  snflleient  quantity  i^  water  bam  a 
still  h^lierlevcl  of  the  Clyde,  tn  supply  the  Water-works,  than  in  any  mannR 
to  intmerc  with  the  river  chamicl,  liy  the  erection  of  engiineering  inxti 
which  would  obstruct  the  free  passage  of  the  land  and  tide  waters,  and  pre- 
vent the  navigation  from  being  iniproi-cil  hereafter  in  the  higher  reaeheti 
and  also  to  enlarge  and  extend  those  natural  tidal  fiows  or  wxmring  poweis, 
uliicb  would  act  Ki  benelicially,  not  only  in  clean!,ing  all  deposition  caiBli 
by  the  city  sewers,  hut  would  also  be  of  great  benefit  lo  the  Harbour  ii 
kectitng  it  clear,  an  well  as  the  whole  channel  bed  of  the 
[  am  unable  lo  find  language  to  express  all  my  thoughts  ( 
which  1  attach  to  this  upper  scouring  i>ower,  and  on  th 
exists  that  no  part  of  Ihe  bed  of  the  river  sliall  ever  be  encumbered  dibs 
with  weirs,  dykes,  or  locks,  where  it  may  be  possible  far  the  tidal  rise  tt 
reach,  or  to  which  it  at  present  extends. 

Looking  at  Ihe  triiiinphaiil  success  with  which  the  open  tidal  Cstnaiies  <f 
rivers  have  been  navigated  since  the  application  of  steam  power  to  maritiBe 
purposes,  looking  at  Ibe  improvemcnis  which  are  being  made  in  to  on; 
rivers,  not  only  in  Great  Britain  and  Ireland,  but  also  on  the  Xew  and  Ibt 
Old  Continents,  to  fadlitate  and  extend  the  pnigress  of  this  power  into  the 
most  remote  comers  where  the  tide  Hows,  ami  the  extension  of  this  fmO' 
which  so  jieculiarly  characterises  and  adorns  the  Clyde — the  ciadlc  of  iteaa 
navigation — its  further  extension  into  the  highest  tidal  reache*  of  the  Clnlc 
at  onct  claims  and  demands  Ihe  deepest  attention  of  those  iDtmatcd  with  tk 
direction  and  improvement  of  the  rii-cr  and  tbe  iioit  of  this  gteal  dtj.  Re- 
flecting on  the  events  of  the  last  twenty-live  years,  in  tlw  improvenml  <«^' 
lower  Clyde,  who  can  tell  to  what  au  exte 
rncbc*  of  the  riTa  m»j  not  be  wried ! 


,  in  tiw  unprovemeM  « <■■; 
improvancKt  «(  At  Mil 
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In  offeriiig  these  few  and  liuiitei  obHervutious  on  a  small  part  of  the  upper 
Clyde,  I  regret  exceedingly  that  it  has  not  been  in  iny  jiower  at  present  to 
hring  under  review  the  improvement  of  the  lower  water-basin  of  the  Clyde, 
from  the  Jamaica-street  Bridge  to  Port-(ilasgow;  the  natnrc  of  the  wide 
ox]wuse  of  the  tidal  estuary,  as  well  as  the  narrow  parts ;  the  cause  of  the 
formation  of  the  sandbanks  and  shoals  opi>osite  Port-(ilasgow  and  Greenock; 
the  basin  of  the  Leven,  the  Cart,  and  the  Kelvin,  and  their  influence  on  the 
sliip  channel.  And  as  regards  the  upper  Clyde,  I  more  particularly  regret 
not  Mug  able  to  give  the  soundings,  levels,  nature  of  the  bottom  of  the  river, 
and  the  form  of  its  bed,  according  to  the  vArioiis  strata ;  the  limit  of  the  high 
floods,  and  those  of  low  water,  during  summer  and  winter ;  the  mode  of  se- 
curing the  sides  of  the  river  when  deepened ;  the  area  of  the  dry  basin  of 
the  Clyde;  the  quantity  of  water  falling  v^ithin  it  in  a  year;  the  average 
daily  quantity  passing  through  it  at  the  city  of  (Glasgow ;  the  quantity  of 
alluvimu  held  in  suspension  by  its  watej^ ;  the  limit  to  which  the  sca-wacer 
reachefi,  and  ceases  to  be  sensible  to  tlie  taste ;  the  mean  hydraulic  dejith  at 
numerous  places.  These  arc  subjects  higlily  instructive  to  the  engineer  in 
flcvising  plans  for  the  improvement  of  estuaries,  nvctrs,  and  harbours  situated 
within  them.  I  hope  I  shall  lie  able,  at  no  distant  ^leriod,  to  submit  to  the 
trustees  a  detailed  report  upon  the  dr}-  and  water  basins  of  the  Clyde.  Those 
baains  will  be  found  the  most  interesting  in  Scotland,  whether* as  reganls 
their  physical  structure,  the  immense  and  almost  inexhaustible  mineral 
wealth  which  they  contain,  or  their  capability  of  improvement  in  the  tidal 
navigation,  combined  with  the  probable  connecting  ramifications  of  railways. 
All  those  matters  arc  intimately  connected  and  blended  with  the  rising  com- 
mercial prosperity  of  the  city  of  Glasgow,  its  i)ort,  and  its  river. 

I  am  obliged  to  bring  under  your  consideration,  the  great  and  pressing 
necessity  wliich  exists  of  affording  immediate  accommodation  to  a  large  class 
of  steamers,  built  or  now  building,  and  which  may  require  to  be  fumishe<l 
with  engines.  My  feeling  on  this  subject  is  so  great,  that  I  cannot  refrain 
from  hoping,  that  this  branch  of  meclianical  indu*»tr\'  will  receive  at  the 
liands  of  the  river  trustees,  all  that  protection  to  which  it  is  so  justly  entitled, 
forming,  as  it  does,  a  branch  of  national  industr}-,  not  only  highly  creditable 
to  Scotland  and  to  the  genius  of  her  people,  but  which  employs  thousands  of 
her  mechanics — diffusing  wealth  among  numerous  classes,  and  calling  into 
full  activity  that  peculiar  mechanical  and  inventive  power,  which  has  ex- 
tendal  the  fame  of  tliis  land  and  its  inhabitants  through  the  most  remote 
and  distant  regions  of  the  earth. 

This  accommodation  for  steamers  of  the  largest  class  ought,  as  soon  as 
possible,  to  be  affonled,  although  it  should  only  consist  of  a  simple  exca- 
vation on  the  side  of  the  earthen  bank  of  the  Clyde,  bonlcred  with  a  small 
cheap  wharf,  constructed  of  home-grown  timber;  and  this  might  be  done 
below  the  present  quay  walls,  without  interfering  with  the  present  shipping 
accommodation,  situated  at  tlie  lower  reaches  at  the  entrance  to  the  Ilarboiur. 

William  Bald. 
GioMffOw,  30M  Jnfy,  1839. 


ON  RAILWAY  CONSTANTS. 

By  Dr.  Lardnkr,  !i.J..D. 

sibttract  qf  a  Paper  "  On  Railiray  Conxtantn,  awl  Remtance  o/  Air  to 
Railway  Traitui"  read  at  the  last  Seiutionn  of  the  Hritinh  AitmciatioH  held 
at  Birmmgham^  for  which  we  are  indebted  to  the  able  reports  of  the 
"  Aihetueum." 

At  the  Liverpool  meeting  of  the  xVssociation,  in  the  autunm  of  1837,  an 
inquiry  was  undertaken  by  Dr.  Gardner,  in  connexion  with  sonic  other  mem- 
ben  of  the  Association,  with  a  view  to  determine  the  mean  numerical  value 
of  what  were  called  Railway  Contdanttt  by  analogy*  to  similar  numerical 
quantities  in  other  branches  of  science  and  art.  Cotutants  is  a  technical 
name  given  to  certain  quantities,  more  esi»ecially  in  astronomical  and  pliy- 
sical  science,  which  enter  largely  into  general  calculations.  As  an  example 
of  these,  may  be  mentioned,  the  height  through  which  a  liody  fulls  in  a 
second  of  time  ;  the  length  of  a  seconds  pendulum ;  the  ratio  of  the  circum- 
ference of  a  circle  to  its  diameter,  and  so  on.  A  project  of  a  magnificent 
kind  was  fonnerly  suggested  by  Mr.  Babbagc,  fur  the  dcteimination  of  the 
mean  numerical  values  of  the  "  Constants  of  Nature  and  ^Vrt."  Among 
these  quantities  which  enter  railway  calculations,  that  which  is  of  the  greatest 
pfmctical  importance  is,  the  number  by  which  is  expressed  the  pn)i>ortion 
which  the  tractive  power,  neccssar>'  to  move  loads  on  a  railway,  bears  to 
the  weight  of  the  loads  it  moves.  The  great  inijwrtancc  of  this  will  be 
readily  perceived,  if  it  be  considered  that  such  is  in  fact  in  a  great  degree 
the  ratio  of  the  cost  to  the  work  done.  Accordingly,  the  first  point  to 
which  this  inquiry  was  directed  was,  the  solution  of  that  problem. 

The  resistance  opiwsed  by  a  railway  train,  to  the  power  which  draws  it, 
arises  from  several  causes;  Ist,  the  friction  or  attrition  of  the  axles  of  the 
wheels  in  their  bearings ;  2nd,  the  rolling  friction  of  the  tires  of  the  wheels 
upon  the  rails ;  3rd,  the  resistance  of  the  air  to  the  train  moving  through 
it.  These  are  all  the  causes  which  produce  resistance  in  the  train  moved. 
Bnt  independently  of  these,  there  are  resistances  peculiar  to  the  engine, 
arising  from  the  friction,  or  attrition  of  the  various  jiarts  of  the  machinery 
which  are  ui  motion,  ami  wliich  sutfer  a  pressure  or  strain,  depending  on 
ttie  resistance  of  the  load  (brawn ;  also  the  re-action  of  the  steam,  escaping 
from  the  blast  pi\)e  on  the  other  side  of  the  piston,  and  other  suidlar  causes. 
■■k  to  simplify  the  inquirj'  in  the  first  uistance,  the  resistance  of  the  engine 


was  put  aside,  and  the  investigation  was  directed  exclusively  to  the  resist- 
ance of  the  train.  Various  methods  presented  themselves  for  testing  this. 
The  most  direct  method  was  the  apidication  of  an  instrument  called  a  dyna- 
mometer in  front  of  the  trun,  by  wliich  the  train  could  be  drawn,  and  which 
woidd  afford  a  direct  measure  of  the  force  with  which  it  was  so  drawiu 
Tliis  method,  however,  was  subject  to  several  objections.  It  was  found 
that  the  surface  of  rails,  commonly  regarded  as  level,  were  really  subject  to 
variations  of  inclination  through  small  distances,  which  produced  \i\h}i\  the 
dyuainometer  sudden  jerks,  which  caused  its  index  to  play  l)etwccu  such 
extreme  limits  as  to  render  it  impossible  to  arrive  at  any  useful  mean  of 
its  indications.  Besides  this,  if  such  an  instrument  were  used  to  estimate 
the  resistance  of  a  train,  moving  with  any  considerable  speed,  it  must  neccs- 
sarily  be  placed  between  the  engine  and  the  train,  and  would  therefore  show 
only  a  mmlified  effect  of  the  atmospheric  rcisistamre ;  inasmuch  as  the  engine 
would  liave  already  encountered  and  reuioved  a  portion  of  that  resistance 
liefoR'  the  instrument  could  be  affected  by  it.  Numerous  experiments  were 
nevertheless  made  with  such  instruments,  and  it  was  not  abandoned  until 
its  failure  was  rendered  practically  manifest.  Another  method  occiurred  to 
Dr.  Lardner  for  detennining  that  ]K>rtion  of  the  resistance  which  is  due  to 
friction,  by  attaclung  to  an  engine  sucii  a  load  as  the  engine  is  capable  of 
moving,  at  a  slow  unifonn  velocity,  up  a  given  inclined  plane,  and  then 
taking  the  saiue  load  to  a  more  steep  inclined  plane,  and  detaching  from  it 
as  many  waggons  as  would  enable  it  to  move  up  the  steeper  iuclincfl  plane 
at  the  same  slow  speed  as  that  at  which  it  moved  up  the  less  steep  inclined 
plane.  Under  these  circumstances  it  might  l>e  safely  assumed,  that  the 
absolute  resistance  to  the  engine  would  be  in  l)otli  cases  the  same,  and  the 
difference  of  the  gravity  of  the  two  inclined  planes  would,  in  such  a  case, 
by  the  aid  of  mathematical  principles,  and  by  fonnula?,  which  Dr.  I.ardner 
constnicted,  give  the  resistance  due  to  the  waggons  detached  in  passing  from 
the  less  to  the  more  steep  inclined  plane.  This  metliofl  would  be  attended 
with  the  advantage  of  giving  a  result,  in  a  great  degree,  free  from  the  atmo- 
spheric resistance,  and  therefore  would  furnish  a  near  approximation  to  the 
value  of  the  friction,  properly  so  called.  As  the  motion  would  be  slow,  and 
a  part  of  the  train  would  be  in  front  of  the  waggons  detached,  the  atmo- 
spheric resistance  would  necessarily  have  but  a  ver}'  slight  effect.  ^Vs  no 
opi)ortunity,  however,  presented  itself  of  executing  experiments  u^rau  this 
principle,  he  did  not  occupy  the  time  of  the  Section  in  enlarging  upon  it. 

After  much  consideration,  he  arrived  at  the  conclusion,  that  the  method 
of  investigation  which  was  calculated  to  give  the  most  satisfactory  results 
as  to  the  resistance  of  railway  trains  was,  by  observ'ing  their  motion  down 
stec])  inclined  ])lane8.  This  method  had  l)een  already  practised,  and  its 
principles  will  be  easily  rendered  intelligible.  If  a  body  be  placed  on  a 
steep  inclined  plane  and  allowed  to  descend  it  by  the  force  of  its  gravity,  its 
motion  down  the  inclined  plane  would  be  accelerated.  If  the  causes  of 
resistance  affecting  the  body  were  uniform  in  their  effect,  and  indei>endent 
of  the  velocity,  then  the  motion  of  the  body  down  the  in<:Iined  plane  would 
l)e  unifonuly'  accelerated,  just  as  a  body  falling  freely  and  perpendicularly 
by  gp*avity  woubl,  apart  from  the  atmospheric  resistance.  By  lieing  uniformly 
accelerated,  is  meant  this,  that  the  increase  of  velocity  which  takes  place 
every  second  of  time  is  the  same.  Thus,  whatever  velocity  is  acquircSd  by 
the  boily  at  the  eml  of  the  1st  second,  having  descended  from  a  state  of 
rest,  twice  that  velocity  will  l>e  acquired  at  the  end  of  the  2nd  second,  and 
thrice  that  velocity  at  the  end  of  the  3rd  second,  and  so  on.  It  is  evident, 
therefore,  that  a  body,  subject  to  such  acceleration,  would  go  on  increasing 
its  Sliced  without  any  limitation.  As  the  intensity  of  the  force  of  gravity 
is  exactly  known,  and  as  the  effect  produced  in  diminishing  that  intensity  by 
a  plane  of  given  inclination  is  a  matter  of  easy  and  exact  calculation,  notlung 
can  l>e  more  certain  than  the  computation  of  the  motion  which  a  body  would 
have  down  an  inclined  plane  if  that  liody  were  subject  to  no  resistance. 
Now,  if  it  be  subject  to  resistance,  the  comparison  of  its  actual  and  obscr\'c<l 
motion,  with  the  motion  which  it  would  have,  being  subject  to  no  resistance, 
computed,  as  just  explained,  ought  to  supply  means  of  determining  the 
amount  of  the  resistance ;  but  to  do  so  it  is  necessary  to  know,  to  a  certain 
extent,  the  law  of  the  resistance  which  is  in  o|)eration. 

The  resistance  arising  from  attrition  or  friction,  whether  it  be  of  surfaces 
nd)bing  one  on  another  in  the  manner  of  a  sledge,  or  rolling  one  on  another 
as  the  tire  of  a  wheel  ndls  ujion  a  rail,  or  subject  to  the  kind  of  attrition 
which  takes  place  between  the  axle  of  a  wheel  and  its  liearings,  have  l)ecn 
all  submitted  to  most  elaborate  and  careful  experimental  inquir}' ;  and  the 
laws  of  the  rchistamres,  arising  from  these,  have  l>een  fully  and  clearly  de- 
veloped. The  question  of  friction  was  fonnerly  investigated  by  Coulomb, 
Ximenes,  Vince,  and  others;  but  recently  a  more  extensive  and  valuable 
series  of  experiments  on  the  subject,  than  was  ever  before  executed,  has  been 
made,  under  the  order  of  the  French  government,  by  M.  Morin,  and  their 
details  made  public.  The  results  of  these  fully  corroborate  the  laws  which 
had  already  resulted  from  the  in(|uiries  of  the  philosophers  who  before  ex- 
amined the  subject,  wliich  laws  are  as  follows: — Ist,  the  resistance  arising 
from  friction,  whether  of  rubbing  or  rolling,  or  that  between  the  axle  of  a 
wheel  and  its  bearings,  are,  when  other  things  are  tiie  same,  independent  of 
the  velocity;  2iid,  other  things  being  the  same,  these  resistances  are  directly 
proiN)Ttional  to  the  amount  of  pressun*  on  the  rubbing  surfaces,  and  inde- 
pendent of  the  magnitude  of  these  surfaces.  To  these  laws,  taken  within 
practical  limits,  tliere  can  scarcely  Ikj  said  to  Im;  an  exception.  The  extreme 
cases  which  l>ecome  exceptional,  having  no  apjdication  \Uiatever  to  the 
present  inquir}',  it  will  not  be  necessary  to  regard  them. 
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The  inimccliato  coiisr.qncncc,  from  the  friction  l>eing  the  same  at  all  velo- 
cities, is,  that  it  is  a  uniformly  retarding  force,  that  is  to  say,  that  it  tlcstmys 
in  the  moving  hody  on  A\hich  it  arts  equal  velocities  in  equal  times.  This, 
if  it  destroy  a  certain  amount  of  speed  at  the  end  of  one  second,  it  y\\]\ 
destroy  twice  that  at  the  end  of  two  seconds,  three  times  at  the  end  of  three 
seconds,  and  so  on.  Now  if  a  railway  train,  moving  down  a  strrp  inclined 
plane,  were  s«ihject  to  no  other  remittances  than  those  arising  from  friction, 
it  is  evident  that  it  would  move  down  the  jdane  with  a  uniforndy  accolcrate«I 
motion,  although  tliat  nmtion  wt)uld  he  less  accelerated  than  if  it  wore  sub- 
ject to  no  resistance.  In  other  words,  the  khi/f  of  motion  affct  ting  it  woidd 
be  the  same  as  if  there  was  no  rcsistanrr,  the  dcgrfe  of  motion  alone  hcing 
altered.  It  has  bem  stated  tliit,  suhjcft  to  no  resistance,  certain  siiecda 
ivonld  be  gained  by  the  train  in  one,  two,  three  seconds.  These  speeds 
would  l)c  those  due  to  the  gravity  of  tlie  plane.  These  s])ce<ls  *^ould,  how- 
ever, now  be  diminished  by  the  amount  of  vHocity  destroyed  by  the  friction ; 
and  as  this  latter  would  be  incrc^s^'d  in  the  *amc  proportion  as  the  si)Ocd 
imparted  by  gravity,  the  descending  hotly  would  be  accelerated  by  a  unifoim 
force,  equal  to  the  difference  between  the  acceleration  of  gra\ity  and  the 
retardation  of  friction.  In  a  word,  botli  of  these  being  uniform  and  inde- 
pendent of  the  velocity,  their  ditTerencc,  th.it  is,  the  elfective  accelerating 
force,  down  the  ]»lane  will  be  uniform  and  in<lepcnd»'nl  of  the  velocity. 

Such  was  the  reasoning  on  which  was  based  all  fonner  investigations  of 
the  resistance  of  railway  trains,  by  ol)ser\'ing  their  motions  down  inclined 
planes.  The  acceleration  due  to  gravity  was  calculated ;  the  actual  accele- 
ration moving  down  the  i»lane  was  obs»erved,  and  the  difTerence  was  sup^iosed 
to  give  the  retarding  force  due  to  the  resistance.  It  is  evident  that  by  such 
a  mode  of  proceeding,  the  eiTeet  of  the  atmosphere,  or  of  any  other  cause 
"wliich  projluced  a  retartlation  intTcasing  with  the  speed,  was  either  neglceteil, 
or  was  considered  to  be  of  such  trifling  amount,  compared  with  the  resistance 
due  to  friction,  that  it  might  be  regarded  as  involved  in  the  estimate  of 
rei^istance  thus  obtained  with  sutlicient  Jiecuraey  for  ])ractieal  puq)o>es.  JSuch, 
indeed,  was  the  impression  on  Mr.  Lardner's  own  mind  when  he  conuncnced 
this  investigation,  and  he  accordingly  proceeded  on  the  same  ]!rinciples  as 
those  adopted  by  other  inquirers,  except  th.it  in  the  formula  he  iiu'luded  the 
efTect  of  the  gyration  of  the  wheels,  which  was  neglected  in  the  calculations 
of  M.  de  Pambour,  and  which  omisMon  entailed  an  error  upon  hisresults. 

AVith  a  view  to  determine  the  actual  acceleration  of  a  train  <lown  an 
inclined  plane,  the  Whiston  and  Sutton  inclined  plains  on  the  Iii\er}K>ol  and 
Manchester  Railway,  and  a  scries  of  inclines  on  the  (iiand  Junction  Railway, 
extending  from  Madeley  for  several  miles  towards  Crewe,  wen»  selected.  This 
figure  represents  the  inclined  planes  on  the  Liverpool  and  Manchester  Rail- 
Level. 
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11  miles.         2  miles.  lA  miles. 

tray.  The  sununit  level  which  lies  between  them  is  alnjut  two  miles  in 
length ;  the  Whiston  inclined  plane  de^rends  towards  LiverjMK)!,  falling  at 
the  rate  of  1  in  00  for  about  a  mile  and  a  half,  and  is  succeeded  by  an  in- 
clination which  rises  at  the  rale  of  1  in  936  for  a  considerable  distance. 

The  Sutton  inclined  plane  falls,  towards  Manchester  at  the  rate  of  1  in  89 
lor  about  a  mile  and  a  half,  and  is  succeeded  by  a  portion  of  the  line  nearly 
level,  for  a  considerable  distance  towards  Manchester. 

The  tirst  plane  on  the  Grand  Junction  line  dcM'ended  frtmi  the  Mailcley 
summit  towards  Crewe,  falling  at  the  rate  of  1  in  177  for  a  distance  of  three 
miles  and  a  quarter;  this  is  succeeded  by  another  which  falls  at  the  rate  of  1 
in  265  for  a  distance  of  rather  more  than  three  miles,  which  is  succeeded  by 
another  falling  1  in  330  for  a  distance  of  nearly  a  mile  and  a  half.  This  last 
is  succeeded  by  a  level,  which  continues  for  several  miles.  These  planes  are 
represented  in  the  foUowhig  diagram. 

Level. 
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3m.  20clins.  90  links.  3m.  Schns.  72 links.  Im.  31c.  311. 
The  M'histon  and  Sutton  inclined  plaucb  on  tlie  Livcri>ool  and  .Manchester 
line,  are  straight  throughout  ncariy  their  whole  length.  The  Madeley  in- 
clines, represented  in  the  diagram,  ine,  in  bome  places,  curved  with  a  radius 
of  a  mile,  turning  alternately  to  the  right  and  to  the  left;  hut  cou:»iderable 
portions  of  them  are  straight.  A  Atake,  marked  0,  was  placed  at  the  summit 
of  each  inclined  plane,  and  tlie  len^^h  of  the  plane  descending  was  divided 
out  by  stakes  marked  sueeesaively,  1 ,  2,  3,  \c.,  into  spaces  of  one  hundred 
yards.  Matches,  by  which  a  seeoml  could  l>e  without  difficulty  bisected, 
iivere  provirlcd,  aud  the  moment  of  passing  the  successive  stakes  was  ob- 
served to  within,  at  the  most,  half  a  second  of  the  truth.  Every  care  was 
taken  to  confer  the  last  degree  of  accurac}'  upon  these  observatioiM  j  one 


person  was  employed  to  call  out  the  moment  of  passing  each  stake ;  anotlier, 
supplied  with  a  watch,  declared  the  time,  and  the  third  took  it  dovn;  aud 
in  many  cases  these  were  checked  by  having  two  sets  of  observers.  ^ 

A  few  e\i>eriments  conducted  in  this  manner  soon  made  it  n»anifest  that 
the  motion  down  an  inclined  plane  was  not,  as  has  been  hitherto  supposed, 
uniformly  acccleraterl.  It  was  found,  for  example,  that  the  increase  of 
speed  in  each  sueeesfsive  int*»rval  of  time  was  not  the  same,  but  was  eou- 
tinnally  h  .>s  as  the  motion  increased.  Tn  other  words,  the  degree  of  ac- 
celeration van  yrrduallij  dimhuxfied.  Now  this  was  an  effect  evidently  indi- 
cating an  increase  of  the  resistance  with  the  increase  of  speed,  and  natarally 
suggested  the  idea  that  the  atmosphere  must  have  had  a  more  con^idcniUc 
effect  than  had  l>een  supposed.  The  mathematical  fomnds,  cominonTy  useil 
for  the  determination  of  resistance,  are  founded,  as  has  been  already  stated, 
on  the  supi)osition  that  the  resistance  is  independent  of  the  speed.  Tlicse 
fcrmnhe  v(;re  now  n])plicd  to  the  motion  of  the  train  down  the  incKned 
phines  for  sl:o-t  ciislaiicos,  measured  from  the  ])oints  at  which  the  traius 
Wire  respectively  started,  !>o  that  within  the  range  of  their  application  the 
train  might  acquire  but  >cr}'  little  speed,  and  therefore  that  the  result  might 
be  only  slightly  affected  by  the  atmosphere.  The  results  of  such  calculatioui^. 
applied  to  the  motion  of  the  train  for  100,  200,  or  300  yards,  were  found 
to  give  a  resistance,  amounting  to  from  the  400th  to  the  450th  of  the  load. 
This  was  not  half  the  amount  of  the  common  estimate  of  the  resistance  to 
railway  trains,  whirrh  was  alM)ut  the  250th  part  of  the  load,  that  re:»islance 
having  been  assumed  to  be  the  same  at  all  s])eeds.  It  occurreil  to  Dr.  I^rd- 
ner  now  to  attempt  an  approximation  at  the  resistance  by  another  procc;;?, 
as  follows: — trains  were  brought  to  a  level  and  straight  line  of  railway,  aii«l. 
being  driven  by  an  engine  until  they  attained  a  speed  of  30  to  35  mile.i  ai 
hour,  tbry  were  chsmissed,  and  allowed  to  run  until,  being  gradually  r- 
tunlcd  tln\v  wciT  brought  to  rest.  The  luie  being  staked  out  as  Ijeforc  the 
moments  of  passing,  the  sueecssixc  stakes  were  observed,  and  the  rate  at 
which  the  train  was  retarded  by  the  resisting  forces  vras  ohscr\ed,  for  each 
100  yards  over  which  it  moved;  a  calculation  was  made  of  the  amount  of 
resistance  by  the  usual  formuhe,  founded  on  the  supposition  that  the  resi*t. 
ance  is  independent  of  the  speed ;  but  these  calculations  being  confined  to 
the  first  100,  200,  or  300  yards,  might  be  considered  as  giving  a  fair  ap- 
proximation, since  the  change  of  velocity  throughout  that  distance  was  not 
very  considerable.  Tlie  residt  of  such  observations  indicate<l  a  resis-tance 
amounting  to  from  a  ninetieth  to  a  hundredth  of  the  load.  It  will  bf 
obsened  that  in  these  last  eases  the  velocitv  of  the  train,  at  which  the  re- 
sistance  was  com])uted,  was  very  considerable,  while,  in  the  fonner  eases, 
taking  the  initial  motion  down  an  iuclined  ))lane,  it  was  very  small.  The 
inference,  of  course,  which  followed,  supiK)siug  such  calcidations  to  give 
correct  results,  Wcos,  that  the  actual  resistance  at  high  speeds  was  man; 
times  more  than  when  the  motion  is  slow.  Since,  however,  these  methods 
of  calculation  could  be  regarded  as  only  approximative,  and  were,  in  fact, 
based  on  principles  which  were  only  true  on  the  supposition  that  the  re- 
sistance was  iuflependent  of  the  velocity,  which  sup|)osition  was  contradicifd 
by  the  rcsidts  of  the  calculations  themselves,  it  was  considered  necessary  to 
resort  to  some  other  and  more  correct  method  of  determining  the  resistamr. 

If  it  be  admitted  that  the  atmosphere  produces  any  cor.siderahle  resist- 
ance, since  t'lat  resist anec  must  increase  in  a  ver\'  high  ratio  with  the  speed, 
it  would  follow,  that  if  an  inclined  plane  of  sufficient  length  could  be  oh* 
taineil,  the  motion  of  a  train  woidd  continue  to  be  accelerated  ontil  it  would 
obtain  a  velocity  which  would  pntduce  a  tvnisfanee  frmn  the  air,  tnch  at. 
combined  with  frietioiu  tronld  dn  equal  to  the  gravitation  dmim  the  plmie. 
When  «ue!i  a  velocity  should  be  attained,  the  moving  force  down  the  plane, 
being  equal  to  the  resisting  force,  no  further  acceleration  would  take  place. 
As  it  was  thought,  however,  that  the  iuclined  planes,  which  were  accessible, 
might  not  be  of  sufficient  length  to  produce  tliis  effect  with  such  trains  as 
it  was  ]K)ssiblc  at  that  time  to  obtain  for  experiments,  it  oeciured  to  Dr. 
I^ardricr  that  the  end  would  be  equally  attained  by  starting  the  trun  from 
the  top  of  the  inclined  plane  at  a  considerable  speed ;  tliat  thus,  the  ac- 
celeration it  would  receive  while  descending  being  added  to  its  initial  speed, 
might  be  expected  to  give  tliat  velocity,  at  some  point  of  the  descent  wbidi 
woidd  be  attended  by  a  resistance  equal  to  the  gravitation  of  the  train  dows 
the  plane;  at  wliich  point,  therefore,  acceleration  might  be  expected  to 
cease,  and  a  uniform  motion  to  he  maintained  to  the  bottom  of  the  plane. 

Tlie  first  experiments  tried  with  this  view  were  completely  successfid.  and 
the  result  obtained  was  in  exact  acconlance  with  what  had  been  anticipated. 
On  the  simmiit  level  of  the  Liverpool  and  Manchester  Railway,  marked  in 
the  diagram  No.  1,  a  train  of  four  carriages  was  placed,  and  was  drawn  M 
an  engine  to  the  top  of  the  ^\'histon  plane  (n^),  from  whence  it  was  started 
at  a  considerable  speed.  Its  motion  was  accelerated  for  a  short  distaaor, 
l)ut  soon  became  perteetly  unifonu ;  and  it  descended  through  the  gmtcr 
part  of  the  jdane  at  the  unifonn  velocity  of  31.2  miles  au  hour,  niis  n* 
periment  was  again  repeated  with  the  same  coaches,  increasing  the  load. 
As  was  expected  from  the  gravitation  of  the  increased  load,  a  greater  vctocii) 
was  now  obtained ;  but  still  a  unifonu  velocity  residted,  and  the  train  dc- 
scemlcd  the  plane  with  the  most  jicrfectly  uniform  motion,  at  33.72  luiks 
an  hour.  These  experiments  were  trie<l  repeatedly  on  the  same  day  with 
the  same  results.  A  moderate  wind  blew  down  the  plane,  so  that  the  in* 
ference  was,  that  this  train,  in  a  calm  atmosphere,  would  have  suffered  a 
resistance  greater  than  a  ninety-sixth  part  of  ita  weight,  at  the  Tdodties 
above  mentioned.  This  experiment,  with  a  train  of  four  wachea,  wai  ifr 
peated  on  the  Sutton  pUne,  and  on  the  inclinei  noix  MuMkjri 
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in  tlie  diagram ;  and  in  ever>'  case  a  unifonn  velocity  was  obtained, — ^this 
velocity  diminishing  with  the  steepness  of  tlie  place. 

When  these  first  experiments  became  known,  one  of  the  objections  brought 
against  them  was.,  that  a  train  of  four  coaclies  was  so  light,  that  a  moderate 
atmospheric  resistance  would  retard  it ;  and  that  as,  in  the  practical  work- 
ing of  nilwa>'S,  such  trains  were  never  used,  the  results  obtained  had  no 
practical  utility;  and  that  with  heavy  trains,  such  as  those  actually  useil  on 
railways,  no  such  results  would  ensue.  This  objection,  among  others,  was 
advanced  in  a  Repoit  publishetl  1)y  Mr.  Brunei,  tlio  engineer  of  the  Groat 
Western  Railway,  in  order  to  meet  tliis  objection,  trains  of  greater  magni- 
tude were  subsequently  tried,  and  the  same  results  ensued — a  unifonn 
velocity  lieing  attained  in  every  case  in  which  the  train  could  lie  started 
from  the.  top  of  the  phine  with  a  sufficiently  high  speed.  In  the  following 
Talile  I,  is  exhibited  the  mean  results  of  a  \ai>t  number  of  experiments  tried 
with  trains  of  four,  six,  and  eight  coaches.  In  the  third  cnlumn,  the  letter 
expresses  generally  the  state  of  the  wind — F  fair,  A  adverse,  C  moderately 
cabn,  and  CC  a  dead  cahu ;  the  fourth  column  gives  th<?  gradient  dowii 
which  the  motion  took  place ;  and  in  the  last  column  is  expn^sseil,  in  miles 
per  hour,  the  uniform  velocities  which  the  train  attained,  and  which  it  pre- 
served through  a  length  of  the  pUnc  sufficiently  considcralile  to  bhow  that 
it  would  not  have  received  any  further  increase. 

Table  I. 


Number 

lJnif(»rm 

of 

,      Weight. 

Wind. 

Gradient. 

:       velocity 

Coaches. 

1 

attained. 

Tons. 

One  in 

'miles  per  hour. 

A 

15.G 

F 

9G 

'         .'^1.2 

4 

18. 

F 

96 

33.72 

18. 

F 

177 

21.25 

20.5 

F 

177 

22.9 

20.5 

F 

89 

.38.25 

20.2 

F 

265 

19.13 

G 

27.5 

A 

89 

32.3 

6 

27.5 

F 

H9 

37.5 

6 

27.5 

F 

96 

34.6 

C 

27.5 

A 

96 

27.8 

6 

84.5 

C 

89 

35.3 

8 

3C.5 

F 

89 

>  36.5 

8 

40.75 

F 

177 

26.15 

8       1 

40.75 

S 

177 

<rl7.7 

8 

40.75 

CC 

89 

31.1 

The  last  experiment  with  a  train  of  eight  coaches,  weighing  nearly  forty 
tons,  shows  that,  in  a  dead  calm,  the  resistance  of  that  train  at  31  \  miln 
€m  Aovr  amounted  to  the  eiyhty-n'mth  part  qf  its  freight ;  wherean  the  com- 
mtm  etttrmate  qfthe  renttance  qfsueh  a  ti-nin  at  that  tqteed  haft  been  hitherto 
ahmt  the  2b0th  jHxrt  of  itt  weight!  This  fact  alone,  were  it  unconnected 
with  any  others,  wouhl  sufficiently  illustrate  the  enormous  extent  of  error 
which  has  prevaile<l  hitherto  in  such  estimations  in  railway  practice.  The 
third  experiment  with  eight  carriages  was  made  with  a  side  wind,  the  effect 
of  which  is  abundantly  msnifested  by  the  speed  expressed  in  the  last  column. 
While  the  same  train,  moving  witli  a  fair  wind  down  the  Madeley  ])lane, 
had  a  resistance  equal  to  the  177th  of  its  weight,  at  26  miles  an  hour,  its 
reabtance  with  a  side  wind  was  of  greater  amount  at  17.7  miles  an  hour. 
The  relative  eflfects  of  a  fair  and  adverse  wind,  are  likewise  exhibited  in  the 
third  and  fourth  experiments  with  six  coaches,  down  the  Whiston  plane. 
The  velocity,  which  gives  a  resistance  equal  to  the  96th  part  of  the  load, 
was  34^  miles  an  hour  with  a  fair  wind,  and  only  27^  with  an  adverse 
wind. 

When  the  first  experiments  indicating  these  results  became  public,  various 
objections  were  urged  against  them  by  Mr.  HruTu-I ;  and  although  it  was 
not  considered  by  Dr.  Lanlner,  or  by  any  of  the  other  persons  engaged  in 
thia  inquiry,  that  such  objections  were  entitled  to  any  serious  attention,  yet 
it  wna  thought  aflvisable  to  make  experiments  which  would  show  whether 
or  not  they  had  any  foundation  in  truth.  One  of  these  objections  was 
the  fdllowing  *.  that  the  circumstances  under  which  such  experiments  were 
perfbnned,  were  not  really,  though  they  were  apparently,  similar  to  those 
of  an  ordinary  train  in  motion ;  that  the  carriages  were  here  sent  with  the 
iqoare  end  foremost,  to  meet  and  receive  the  full  resistance  due  to  their 
smfiice,  which  is  totally  different  from  the  case  in  which  the  engine  pre- 
cedes them.  The  engine  in  front,  it  was  stated,  would  act  as  a  sort  of 
cut-aur  or  Imw,  and  thus  destroy  or  dimiiush  the  resistance  produced  by  the 
flat  front  of  the  carriages  moving  foremost.  In  onler  to  ascertain  the  full 
valne  of  this  objection.  Dr.  Lardner  took  an  engine,  '  Tlie  Fur}*,'  with  her 
tender,  and  obtained  two  coaches,  weighted  so  as  to  be  nearly  equal  in 
wei^  to  the  engine  and  tender.  The  connecting  rods  and  working-gear 
of  the  engine  were  detached  from  the  driving  wheels,  so  that  the  engine 
should  be  subject  to  no  other  friction  save  that  which  a  coach  is  subject  to. 
Tlie  fbry  and  its  tender,  and  these  two  coaches,  thus  prepared,  were  placed 
racGeiaiTely  at  the  anmmit  of  the  Sutton  plane,  falling  -^  towaida  Manches- 
ter, and  the  Liyerpool  and  Manchester  Railway :  and  they  were  allowed  to 


descend  by  gravity.  The  curumstances  of  their  descent  were  found  to  he^ 
in  all  res|»ccts,  aUke.  iMissing  corres])onding  stakes  at  very  nearly  the  same 
time,  apd  very  nearly  the  Sjimc  speed.  The  full  particulan  of  this,  and  other 
experiments,  will  be  published :  but,  in  the  meanwiiilc,  the  principal  results 
of  this  experiment  are  exhibited  in  Table  II : — 

Table  II. 


I 


Fur\-  and  Tender 

w 

Two  Coaches     . . 
DifTcrence  . . . . 


Weight. 


Tons. 
1 1  -39 

11-33 


I  Tiuie  of  j 
Total    '  nmning  !  Greatest 
distance  .  total  dis-j    speed, 
run.  tancc. 


Yards. 
4,710 


m.      s.  I  m.  per  h. 
II     37  I     29- 


4,577       11     40 


•06 


1 


133     I     0      3 


2812 


Time  of 
descending 
the  Sutton 
plane  1-89. 


m. 
4 


s. 
29 

24 


It  apirears,  therefore,  that  the  diflTerence  in  the  whole  distance  nm  by  the 
coaches,  and  by  the  engine  and  tender,  amounted  to  only  133  yards,  in  a 
distance  little  short  of  three  miles ;  and  that  there  was  only  three  seconds 
difference  in  the  time.  The  maximum  speed  attained  was  neariy  the  same  ; 
and  the  time  of  descending  the  inclined  plane  only  differed  by  five  seconds. 
Thiai  (litference,  such  as  it  was,  was  in  favour  of  the  coaches  with  their  flat 
front.  In  fact,  the  differences  of  the  numbers  in  the  successive  columns  of 
the  al)ove  table,  are  only  such  as  would  take  place  in  the  same  experiment 
tried  twice  successively  with  the  same  coaches. 

As  a  second  test,  the  engine  and  tender  was  now  placed  in  front  of  four 
coaches,  so  as  to  form  a  regular  train,  and  it  was  allowed  to  descend  the 
plane  in  the  same  manner.  The  engine  and  tender  was  then  removed,  and 
replaced  by  two  coaches  of  equal  weight,  and  the  train  of  six  coaches  waa 
then  allowed  to  descend  the  ])lane  in  the  same  way.  The  result  of  the  ex« 
periment  is  exhibited  in  Table  III. 

Table  III. 


Fury,  Tender  and 
four  coaches      j 

Six  coaches  

Difference 

Weight. 

Total 
distance. 

Time  of 
running 
total  dis- 
tance. 

Greatest 
velocity. 

Time  of 
descending 

Sutton 
plane  1-89. 

Tons. 
27-45 

27-45 

Yards. 
5,068 

4,850 

m.      8. 
12      9 

10     48 

m.  per  h. 
30-5 

31- 

m.         s.  ' 

4        33 

4        28 

218 

I     21   ! 

1 

0          5 

It  is  needless  to  enlarge  upon  these  results.  The  plain  and  inevitable  in- 
ference is,  and  that  inference  woidd  be  fiulher  corrolrarated  by  what  he  had 
still  to  explain, — that  the  form  of  the  front,  whether  flat  or  sharp,  has  no 
observable  effect  on  the  resistance ;  and  that  whether  the  engine  and  tender 
be  in  front,  or  two  carriages  of  the  same  weight  as  the  engine  and  tender,  the 
motion  of  the  train,  and  the  resistance  to  its  motion,  will  be  exactly  the  same. 

The  form  of  a  boat,  or  1)eak,  havhig  been  given  to  some  of  the  engines 
on  the  Great  Western  Railway,  apparently  with  a  view  to  diminish  the  effect 
of  the  atmosj)heric  resistance.  Dr.  Lardner  determined  to  ascertain  how  far 
such  a  form  would  produce  any  practical  effect.  He  accordingly  constructed 
a  heail  or  licak,  to  ])lace  before  the  first  carriage  of  a  train.  Two  boards 
were  constnicted  equal  in  height  to  the  body  of  the  carriage,  and  being 
attached  to  each  comer,  were  united  in  front  at  an  angle,  the  vertex  of  the 
angle  being  five  feet  six  inches  before  the  flat  front  of  the  carriage,  and  the 
base  of  the  angle  being  six  feet  six  inches,  corresponding  with  the  width  of 
the  carriage.  This  a]iparatus  would  have  the  effect  of  a  ait-air.  It  waa 
first  tried  with  a  single  coach,  which,  having  it  attached  in  front,  was  moved 
as  before  down  the  Sutton  plane,  and  the  circumstances  of  the  motion 
having  l)eeii  ouser>'ed  and  recorded,  the  beak  was  removed,  and  the  coach 
again  moved  down  with  tlie  flat  end  exposed  to  the  air.  The  result  was  as 
follows : — 

Table  IV. 


I 


Weight. 


Coach  with  point. 

ed  front 

Coach  with  flat 

front 


'     Tons. 
5-35 


v 


5*35 


Total 

distance 

nm. 


Time  of 
running 
total  dis- 
i    tance. 


.1. 


Yanls. 
3,975 

3,905 


Difference 


70 


m. 
11 

11 


s. 
0 


Greatest 
velocitv. 


Time  of 
descending 

Sutton 
plane  1-89. 


m.perh. 
24-3 

23-7 


m. 
5 


s. 

35 

45 


50 


2  I  2 
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It  IS  evident  tliat  no  effect  \irhatever  was  produced  by  the  beak,  and,  con- 
■eqnentiy,  the  flat  end  of  the  coach  produced  none  of  tliat  resistance  wliich 
Mr.  Brunei  ascribed  to  it.  The  same  experiment  was  now  repeated  with  a 
train  of  eight  coaches,  down  the  series  of  inclined  planes  at  Madcley.  Tlie 
beak  l>eing  placed  upon  the  first  coach,  the  train  was  started  from  the  sum- 
rait  of  the  Madeley  plane,  falling  yf  ^,  and  it  was  dismissed  down  the  series 
of  planes  already  described,  the  circumstances  of  its  motion  being  carefully 
observed.  It  was  then  brought  back  to  the  top  of  the  Madeley  plane,  and 
the  beak  removed,  and  was  once  more  dismissed,  the  circumstances  lieing 
again  obsen-cd.    Tlie  particulars  of  this  cxiteriment  is  exhibited  in  Talile  VI. 

It  appears,  therefore,  that  tlic  disttancc  run  without  the  siiarp  cud  diffi'rcd 
only  eighty  yards  in  a  distance  of  almut  eight  miles ;  and  the  other  dif- 
ferences exhibited  in  tlic  table,  arc  evidently  such  only  as  would  take  place 
with  the  same  expcruuent  twice  repeated  with  the  same  carriages. 

With  a  view  to  ascertain  how  far  mere  magnitmle  of  frontage,  independent 
of  the  general  magnitude  of  the  train,  is  productive  of  resistance,  the  front 
of  a  coach  was  enlarged  by  side  l>oards,  extending  on  either  side  al>out  20 
inches,  adding  about  24  square  feet  to  the  front  surface,  fonning  a  sort  of 
wings  in  front  of  the  carriage,  but  no  corresi)onding  width  being  given  to 
any  other  part  of  the  carriage.  The  coach,  thus  prepared,  was  ])lac«Hl  at  the 
summit  of  the  Sutton  plane,  and  allowed  to  descend  from  a  state  of  rest.  It 
was  then  brought  once  more  to  the  summit,  and  the  sides  removed,  and  it 
was  allowed  to  descend  with  its  proper  front.  Tlic  result  of  these  two  ex- 
periments is  exhibited  in  Table  V. 

Table  V. 


"  I 


Coach  with  en- 
.  larged  front  . . 
Coach  with  onli- 
narj'  front ....  J 


AVeight. 


Total 

distance 

run. 


Time  of  | 

running  i  Greatest 
that  dls- 1    speetl. 
I     tance. 


Tons.    '    Yards. 


r)-3o 
5-35 


3,139        9     10 
3,289         9       2 


ra.    8.    m.  per  h. 
1915 


Difference 


150 


21-45 


Time  of 

moving  down 

Sutton 

plane  1-89. 


m. 
5 


s. 
31 

15 


16 


From  which  it  was  inferred,  that  mere  width  of  frontage,  apart  from  the 
general  increase  of  magnitude,  was  not  productive  of  any  considerable  prac- 
tical effect  in  increasing  the  resistance. 

A  strong  impression  existed  in  the  minds  of  some  engineers  and  scientific 
men,  to  whom  Dr.  Lardner  communicated  the  results  of  these  experiments 
while  they  were  in  progress,  that  the  shape  of  the  hinder  part  of  the  train 
might  have  an  effect  upon  the  resistance.  It  was  supposed  that  in  very 
rapid  motion  a  tendency  to  a  vacuum  would  be  produced  ))ehind  the  train, 
and  that  a  corresponding  atmospheric  resistance,  due  to  this  partial  vacuum, 
would  be  produced  in  front ;  that,  consequently,  if  the  sqiuure  shape  was 
removed  from  the  hinder  part,  less  resistance  would  lie  found.  Although  Dr. 
Lardner  did  not  attach  any  weight  to  tlus  objection,  he  was  willing,  never- 
theless, to  submit  it  in  trial,  and  with  that  view  he  prepared  a  train  of  three 
carriages,  which  he  first  placed  at  the  smimiit  of  the  Sutton  plane,  falling 
•pig,  and  allowed  them  to  descend  by  gravity  in  their  ordinary  state.  He 
next  allowed  thrm  to  descend,  having  the  pointeil  end  beliiiid ;  they  next 
descended  with  the  pointed  end  before, ;  and,  lastly,  they  were  once  more 
allowed  to  descend  without  the  pointed  end.  The  result  of  these  four  c\- 
(leriments  is  given  in  Table  VII. 

In  the  third  coliunn  is  expressed  the  entire  distance  run,  in  yards ;  in  the 
fourth  column  is  the  time  of  going  that  distance;  in  the  fifth  column  is  the 
speed  acquired  in  descending  the  Sutton  plane ;  in  the  sixth  column  the 
time  of  descending  that  plane ;  in  the  seventh  colunm  the  time  of  moring  a 
distance  of  2^  miles  from  the  time  of  starting ;  and,  in  the  last  column,  the 
time  of  moving  from  the  twelfth  to  the  twenty-eighth  sta^e,  tluroughout 
wluch,  the  motion  being  tolerably  rapid,  the  effect  of  the  air  might  he  ex- 
pected to  be  greatest.  It  ynM  be  evident,  from  this  table,  that  the  ]>ointed 
end,  whether  before  or  l>ehiiid,  was  not  attended  with  any  appreciable  effect, 
the  discrepancies  being  oidy  such  as  would  occur  in  the  same  exi)eriment 
twice  repeated. 

It  had  been  suggested  that  the  resistance  opposed  by  the  air  might  be 
more  or  less  produced  by  the  spaces  between  the  successive  carriages  of  the 
train,  the  end  of  each  successive  carriage  being  more  or  less  exposed  to 
pressure  against  the  air.  In  order  to  ascertain  what  weight  this  suggestion 
was  entitl^  to,  a  train  of  eight  carriages  was  prepared,  having  tenter  hooks 
attached  round  the  comers  of  their  ends.  Canvass  was  prepared,  which, 
being  hooked  oa  the^e,  might  be  stretched  from  carriage  to  carriage,  so  as 
entirely  to  enclose  the  space  between  the  successive  carriages,  and  to  convert 
the  whole  tram  into  one  unbroken  prism.  The  train  bdng  thus  prepared 
with  the  canvass,  was  brought  to  the  summit  of  the  Madeley  plane,  and  al- 
lowed 1o  descend  towards  Crewe,  the  cireumstances  of  the  motion  1>eing 
observed  as  in  the  former  experiments.  It  was  then  again  removed  to  the 
summit,  and,  the  oanvais  lieing  taken  off,  the  train  was  allowed  to  descend 
in  its  ordinary  atate,  the  spaces  between  the  carriages  Imng  left  open.  The 
j^rat  of  thete  two  experiments  ii  exhibited  in  table  VUl ;  and  it  wiU  be 


seen  tliat  the  differences  are  nothing  more  than  what  would  arise  from 
casual  causes  affecting  the  same  experiment  twice  repeated. 

Ueing  impressed  with  the  idea  that  the  amount  of  resistance  might  be 
more  or  less  dependent  on  the  general  volume  of  air  displaced  by  the  train 
as  it  moves,  rather  than  by  the  mere  magnitude  of  frontage,  an  expetiment 
was  made  which  was  attended  with  a  result  suflScicntly  remarkable.  A  train 
of  five  waggons  was  prcpare<l,  weighing  exactly  30  tons,  and  loaded  with 
iron  rails:  sides  and  ends  were  constnicteil,  which,  being  put  up,  these 
waggons  received  the  fonu  of  coaches,  but  which,  l>eing  moveable,  could  be 
put  up  or  laid  flat  ui>on  the  waggons  at  pleasure.  This  train  of  waggons  was 
brought  to  the  summit  of  the  Madeley  plane,  and  allowed  to  descend,  by 
grarity,  towards  Crewe,  the  circumstances  of  its  motion  being  obs»er%-ed,  as 
l>efore.  It  was  then  brought  back  to  the  summit  of  the  same  plane,  and  the 
sides  were  taken  down  and  laid  flat  upon  the  waggons,  and  it  was  then 
move<l  down  the  plane.  The  i>articular8  of  these  two  ex^ieriments  are  ex- 
Iiibited  in  Table  IX. 

The  effect  of  the  fonn  of  the  waggons  upon  the  resistance  is  here  sufli- 
ciently  manifest,  and  the  concurrent  circumstances  upon  the  several  gra- 
dients plainly  show  the  increased  resistance  produced  by  the  increaseil  mag- 
nitude of  the  train.  From  this  and  the  former  experiments,  it  may  therefore 
l>e  inferred  that  the  mere  form,  whether  of  the  front  or  hinder  part,  or  the 
mere  magnitude  of  frontage,  produces  no  practical  effects  upon  resistance ; 
but  that,  by  increasing  not  the  frontage  only,  but  the  whole  volume  of  tlie 
train,  a  material  effect  is  produced. 

It  had  liecn  found,  contrary  to  what  was  at  first  expected,  that  by  in- 
creasing the  number  of  carriages  in  the  train,  that  portion  of  the  resistance 
which  must  be  ascribed  to  the  atmosphere  was  incrcase<].  It  appeared,  at 
first  view,  that  the  chief,  if  not  the  only  source  of  atmospheric  resistance 
was  to  lie  found  in  the  frontage  or  maxunum  transverse  section.  The  expe- 
riments, however,  arc  cntire.ly  incompatible  with  any  such  suppoaition.  Had 
such  been  the  case,  the  trains  of  six  and  eight  carriages  ought  to  liave  ac- 
quired a  considerably  greater  velocity  in  descending  the  inclined  planes,  than 
the  trains  of  £010*  carriages,  which  was  not  the  case.  This  is  in  some  degree 
accounted  for  )>y  the  result  of  the  last  experiment  indicating  the  connexion 
between  the  volume  of  air  displaced  and  the  resistance,  and  not  between  the 
mere  frontage  and  the  resistance.  But,  in  addition  to  this,  there  is  another 
circumstance,  wliich  was  pointed  out  ))y  Dr.  I^Ardner  long  since.  The  wheels 
of  the  several  carriages  produce  a  vortex  of  air  around  them,  and  play  in 
some  measure  the  part  of  fanners  or  blowers.  A  considerable  force  must  be 
absorbed  by  so  great  a  numl>er  of  these  wheels  moving  at  such  a  velocity. 
In  a  train  of  eight  carriages  we  have  thirty-two  three-feet  wheels,  playing 
these  iMurts  of  blowers,  anrl  revolving  from  four  to  five  times  in  a  second. 
How  much  force  nmst  be  expended  in  maintaining  such  a  motion,  it  is  need- 
less to  say.  But,  besides  this,  another  circumstance  was  oliserved.  In  tbeu 
experiments,  as  well  as  in  general  railway  practice,  it  is  found  that  an  ei- 
tensive  current  of  air  moves  beside  a  train,  the  current  diminishing  in  ve- 
locity as  the  distance  from  the  train  increases.  Immediately  contiguous  to 
the  side  of  the  coaches,  the  air  moves  with  little  less  velocity  than  the 
coaches  themselves.  Outside  that  is  another  current,  moving  at  a  less  rate, 
and  beyond  that  another  at  a  fiurther  diminished  rate.  There  is,  thus,  t 
succession  of  currents,  one  outside  another,  extending  to  a  conriderable  dift- 
tance  at  each  side  of  the  train.  All  the  resistance  produced  by  the  motiofl 
of  this  mass  of  air  through  the  atmosphere,  forms  luirt  of  the  resistance  op- 
posed to  the  moving  power. 

In  all  the  experiments  which  were  made  on  the  series  of  planes  lietween 
Madeley  and  Crewe,  it  was  found  that  in  moving  over  those  iiarts  of  the 
line  which  were  cun-cd,  the  miifonn  velocity  was  precisely  the  same  as  on 
those  parts  which  were  straight.  There  was  no  discoverable  difference  in 
the  rate  of  motion,  from  whence  it  follows  that  curves  like  these,  having  a 
radius  of  a  mile,  produce  no  obsen'able  effect  upon  the  resistance.  The  ex- 
periments were  so  numerous,  and  i)erformed  under  such  a  variety  of  circum- 
stances, that,  unexpected  as  these  results  were,  there  can  be  no  doubt  of 
their  truth. 

It  has  been  stated  confidently  in  print  and  at  public  meetings,  by  men  iv- 
puted  to  possess  information  in  practical  science,  that  the  atmospherie 
resistance  has  been  long  known,  not  ]>erhaps  with  perfect  accuracy,  but  that 
tables,  giving  a  near  ajiproximation,  liave  been  published  by  diffinrent  em- 
inent men,  and  arc  to  be  found  in  most  elementary  works ;  that  calcula- 
tions founded  on  these  tables,  of  the  resistance  of  the  atmosphere  may  be 
made,  and  that  such  calculations  would  give  more  correct  results  than  sacb 
experiments  as  have  now  been  described.  As  such  statements  are  calcu- 
lated to  misleati,  Dr.  Lardner  had  no  hesitation  in  declaring  that  they  are 
utterly  unfounded.  No  details  exist,  nor  have  any  experimenta  ercr  bees 
made  by  which  the  resistance  of  the  air  to  a  train  of  railway  carriages  oooU 
be  obtained  by  any  calculation  whatever ;  nor  was  the  amount  of  such  re- 
nstance  ever  suspected,  even  by  the  persona  who  have  voitiuned  to  utter 
such  statements,  as  have  been  here  proved  to  exist. 

Having  been  satisfied  of  the  large  amount  of  the  resiatance  of  laihiij 
trains  at  the  usual  speed  of  passenger  trains,  the  next  inquiry  was  one  of  > 
still  more  diflicult  kind,  namely,  to  obtain,  by  reducing  the  rendti  of  the 
experiments  to  mathematical  analysis,  an  estimate  of  the  quantity  of  this 
resistance  which  was  due  to  friction  and  to  the  atmoiphere  respectively. 
Part  of  the  details  of  this  investigation  may  be  seen  by  reference  to  tbc 
volume  of  tlie  Transactions  of  the  British  Association,  lately  pubUitad, 
and  the  remainder  will  appear  in  Dr.  Lardner*s  second  Bqport.    In  dK 
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Table  V. 


1 

Eight  coaches,  with  i>ointed  1 
\    end  foremost    j 

Same  train,  with  flat  end    . . 
DiflTerencc    

Weight. 

Total 

distance 

nm. 

Time  of 

running 

total 

distance. 

InitUl 
speed. 

Uniform 

speed  on 

1-177. 

Speed  at 

foot  of 

1-265. 

Speed  at 

foot  of 

1-330. 

Time  of 

mo>ing 

down 

1-177. 

Time  of 

moving 

down 

1-265. 

Time  of 

moving 

down 

1-330. 

Tons. 
40-75 

40-75 

Yards. 
14,411 

14.331 

m.      s. 
26    48 

25     39 

m.  per  h. 
23-70 

23-37 

m.  per  h. 
24- 

26-18 

m.  per  h. 
19-25 

19-25 

m.  per  h. 
14-87 

14-35 

m.      s. 
8    41 

7    53 

m.      s. 

8  50 

9  32 

ro.      8. 

4     50 

4     57 

'             80 

1       9 

•33 

2-18 

•52 

0    48 

0    42 

0      7 

Table  VII. 


Four  coaches,  with  flat     1 
front  and  end J 

iSame,  with  pointed  end  .... 
.Same,  with  pointed  front. . . . 
Same,  with  flat  front  and  end 

Weight. 

Total 

distance 

run. 

Time  of 

running 

total 

distance. 

Greatest 
speed. 

Time  of 

mo\ing  down 

Sutton  pUne 

1-89. 

Time  of 
moving 
2}  miles. 

Time  from 
stake  12 

to 
stake  28. 

Tons. 
14-8 

14-8 
14-8 
14-8 

Yards. 
5,209 

5,350 
5,i76 
5,518 

m.      s. 
13     50 

13     45 
13       1 
13     25 

m.  per  h. 
32-14 

31-03 
3214 
32-14 

m.      s. 
4     28 

4     25 
4     23 
4     22 

m.      s. 
7     54 

7     50 
7     30 
7     32 

m.      8. 
2     9 

2     9 
2     5 
2     6 

Table  VIII. 


Eight  coaches,  with  canvas. . 
Same  without  canvas 

Weight. 

Total 

distance 

run. 

Time  of 

running 

total 

distance. 

Initial 
speed. 

Uniform 

speed  on 

1-177. 

Speed  at 
foot  of 
1-265. 

Speed  at 
foot  of 
1-330. 

Time  of 

moving 

down 

1-177. 

Time  of 

moving 

down 

1-265. 

Time  of 

moving 

down 

1-330. 

Tons. 
40-75 

40-75 

Yards. 
14,367 

14,731 

m.      s. 
25     39 

25     39 

m.  per  h. 
26-39 

23-37 

m.  per  h. 
25-57 

26-18 

m.  per  h. 
18- 

19.25 

m.  per  h. 
12-4 

14-35 

m.      8. 

8      2 

7     53 

m.    s. 
8    47 

8     32 

m.     8. 

5    31 

4    57 

Difference    

364 

3-2 

1-25 

2-31. 

0      9 

0     15 

0    34 

1 

Table  IX. 


I 

Five  wagons,  with  high  sides 

Same,  without  high  sides    . . 

Difference    •  • . . 

Weight. 

Frontage. 

Total 

distance 

nm. 

Time  of 

running 

total 

distance. 

Uniform 
velocity  on 
1-177. 

Velocity 

at  foot  of 

1.265. 

Time  of 

moving 

down 

1-177. 

Hmeof 

moving 

down 

1-265. 

Tons. 
30 

30 

Square  feet. 
24- 

47-8 

Yards. 
14,058 

10,019 

m.      8. 

34     55 

32      4 

22-75 
17^ 

19-50 
8-50 

m.      8. 
18    51 

15    44 

m.      8. 

6    55 

9    47 

23-8 

4,039 

2    51 

5-75 

11. 

3       7 

2    52 

meanwhile  we  may  state  the  results,  from  which  it  would  appear,  that 
M  considerable  an  error  has  been  committed  in  overrating  the  amount 
d  resistance  due  to  friction,  as  in  underrating  the  whole  resistance.  The 
fonnuhe,  established  by  Dr.  Lardner,  have  been  applied  to  a  limited  number 
of  experiments  performed  under  different  circumstances,  and  the  results 
agree  in  giving  the  friction  a  value  amounting  to  from  five  to  six  pounds  a 
too  of  the  gross  weight.  How  widely  this  differs  from  the  common  estimate 
may  be  perceived  when  it  is  stated,  that  that  estimate  is  from  nine  to  eleven 
poonds  per  ton.  Mr.  Woods,  the  engineer  of  the  Liverpool  and  Manches- 
ter imilway,  has  applied  a  method  of  calculation  to  one  of  M.  de  Pamhour's 
experiments,  by  which  the  resistance  from  friction  is  obtained  very  nearly 
ftfee  Irom  the  effect  of  atmospheric  resistance,  but  it  is  not  the  method  used 
hy  Dr.  Lardner.  The  result  obtained  by  Mr.  Woods  is  the  same  as  that 
obtained  by  Dr.  Lardner. 

Dr.  Lardner  read  at  the  meeting  a  communication  from  M.  de  Pambour, 
atatiiig,  that  that  gentleman  had  been  engaged  in  similar  inquiries,  as  to  the 
amoont  of  the  friction  and  the  atmospheric  resistance,  with  a  view  to  cor- 
vettf  in  the  forthcoming  edition  of  his  work  on  Locomotive  Engines,  any 
errors  whieh  might  have  existed  in  the  former  edition,  and  the  results  wluch 
VL  de  Pambonr  stated,  that  he  obtained  for  the  friction,  were  the  same  as 
tlmee  obtaiMd  by  Dr.  Lardner  and  Mr.  Woods. 

Dr.  Lttdner  proceeded  to  lay,  that  the  reiultt  of  thie  eitenife  coune  of 


experiments  corroborated  and  fully  established  a  doctrine  which  he  had  ven- 
tured to  advance  before  a  committee  of  the  House  of  liOrds  in  the  year 
1835,  but  which  was  then  and  subsequently  pronounced  to  be  paradoxical, 
absurd,  and  one  which  could  have  no  practical  truth.  That  doctrine  was, 
that  a  raUway  laid  down  with  gradients,  from  sixteen  to  twenty  feet  a  mile, 
would  be  for  all  practical  purposes  nearly,  if  not  altogether,  as  good  as  a 
railway  laid  down,  from  terminns  to  terminus,  upon  a  dead  level.  The 
grounds  on  which  he  advanced  this  doctrine  were,  that  a  compensating  effect 
would  be  produced  in  descending  and  ascending  the  gradients,  and  thai  a 
variation  of  speed  in  the  train  would  be  the  whole  amount  of  inconvenience 
which  would  ensue ;  that  the  time  of  performing  the  journey,  and  the  ex- 
penditure of  power  required  for  it,  the  expense  of  maintaining  the  line  of 
way,  and  supplying  locomotive  power,  would  be  the  same  in  both  cases ; 
thi^,  therefore,  he  thought  that  no  considerable  capital  ought  to  be  expended 
in  obtaining  gradients  lower  than  those  just  mentioned.  He  stated  that  he 
was  assailed  with  the  most  unsparing  ridicule  when  he  advanced  this  doctrine, 
and  that  up  to  the  present  hour,  so  far  as  he  knew,  it  had  never  been 
adopted  or  assented  to  by  any  practical  man  in  the  coontiy.  He  saw,  how- 
was  ever,  its  complete  verification  and  establishment  in  the  results  of  these  ex- 
periments, and  determined  on  making  an  wsperimetiimm  eruek,  which  should 
pot  its  truth  beyond  all  question,  liie  variety  of  ^jEtdiM^U  «!k.  \!6ft.Tii^s!«v\ 
extending  beUrewi  Uscry»(\  %ioA^\i:«£ffiai$>3iBk,  ^^sswft.  v  ^^»^^«Ja^'•^i««^ 
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for  such  ail  experiment,  an<l  accordingly  a  train  of  twelve  coarlio.'i  was  pre- 
pared, each  coach  l>eing  loaded  to  the  gross  weight  of  five  tons.  An  engine, 
called  the  Ilecla,  was  provided,  weighing  twelve  tons,  with  her  tender 
weighing  ten  tons,  making  a  gross  load  of  eighty-two  tons.  It  was  deter- 
mined to  run  tlus  train  from  Liverpool  to  Hinniiigham  and  hack,  uhsoning 
with  the  utmost  precision,  the  moment  of  passing  each  qti.;rtor>milc  |K)st, 
and  ohtaining  therehy  the  actual  8|)ecd  with  which  every  gradient,  from  one 
end  to  the  other  of  the  line,  was  ascended  and  dcNcended,  and  the  velocity 
on  the  levels.  By  taking  a  mean  of  the  speed  in  ascending  nnd  descending 
the  gradients,  it  would  he  necessary,  if  the  doctrine  held  liy  him  had  any 
truth  in  it,  that  this  mean  should  l>e  exactly,  or  very  nearly,  e(|iial  to  the 
fcpeed  on  a  level.  The  journey  was  accordingly  pcrfonned,  und  tlie  results 
of  it  will  he  puhlished  in  detail  in  Dr.  Lanlner's  second  report.  But,  in  tlie 
meanwhile,  the  speed,  in  ascending  and  descending  the  sc\eral  gradicnt^i  and 
the  mean  between  them,  is  exhibited  in  Tabic  X. 

Table  X. 


1 

Speed. 

1 
1 

Gradient. 

Ascending. 

Descending. 

Mean. 

One  ill 

miles  ])er  li. 

miles  ]>er  h. 

1 

177 

22-25 

1 1  -32 

31-78 

2C:> 

24 -8  7 

3913 

32-00 

330 

25-26 

37-07 

3116 

400 

26-87 

36-75 

31-81 

532 

27-35 

34-30 

30-82 

590 

27-27 

33-10 

30-21 

C50 
T^vel t 

2903 

32-58 

30-80 

30-93 

He  said,  that  on  this  table  it  is  scarcely  needful  to  make  a  single  observa- 
tion. Tt  is  quite  evident,  that  the  gradients  do  possess  the  compensating 
power  which  he  ascribed  to  them.  The  discrepancy  existing  among  the 
mean  values  of  the  si)eed,  is  nothing  more  than  what  may  be  ascril>ed  to 
casual  variations  in  the  nmving  power.  Tliis  experiment  also  was  made 
nnder  ver\'  favourable  circumstances,  the  day  being  quite  calm.  Without 
going  into  the  details  of  the  principle  on  which  these  remarkable  results 
depend,  it  may  be  stated  generally,  that  since  the  chief  |)art  of  the  re- 
aifitance  of  a  railway  train  de^Mrnds  on  the  atmosphere,  and  is  ])roi>ortional 
to  the  square  of  the  velocity,  a  ver>'  small  diminution  in  the  velocity  itself 
produces  a  considerable  diminution  in  its  sqiuire.  A  train,  in  ascending  a 
gradient,  may  therefore  relieve  itself  from  as  much  atmospheric  resistance 
as  is  equal  to  the  gravitation  of  the  plane  by  slackening  of  its  s])eed.  If  its 
speed  be  slackened  so  as  to  render  the  resistance  eqiuil  to  that  which  it 
would  have  upon  a  level,  then  the  engine  would  have  to  work  with  a  less 
eva])orating  |K>wer  than  on  a  level,  inasmuch  as  the  motion  would  be  slower. 
In  practice,  therefore,  it  can  never  be  needful  to  slacken  the  speed  so  much 
as  to  equalize  the  resistance  with  that  upon  the  level.  Supimsing  the 
evaporating  ])Ower  to  remain  the  same,  the  speed  need  only  be  slackened,  so 
that  with  the  same  evaporation  an  increased  resistance  can  be  overcome  at  a 
speed  less  than  the  level,  but  not  so  much  less  as  would  render  the  re- 
sistance equal  to  the  level.  This,  in  fact,  is  wliat  takes  place  in  practice,  as 
is  apparent  from  the  results  above  given. 

Dr.  Lardner  concluded  by  stating  in  detail  a  number  of  conclusions  which 
he  considered  to  be  warranted  by  the  exjierimcnts ;  but  he  reserved  to  him- 
self the  power,  when  the  exjieriments  should  be  all  reduced,  of  modifying 
these  conclusions,  if  it  should  appear  necessary  to  do  so.  Ue  stated,  that 
many  of  the  experiments  had  been  only  recently  maile,  and  bad  conse- 
quently not  been  submitted  to  mathematical  analysis.  Meanwhile  he  had 
taken  care  to  lay  nothing  before  the  Section,  except  what  had  licen  fully 
borne  out  by  the  exiieriments  thenjselves.  lie  reganle<l  the  following  con- 
clusion as  established  by  his  experiments. 

1.  That  the  resistance  to  a  railway  train,  other  things  l)eing  the  same,  de- 
pends on  the  speed. 

2.  That  at  the  same  speed,  the  resistance  will  be  in  the  ratio  of  the  load, 
if  the  carriages  remain  unaltered. 

3.  That  if  the  munber  of  carriages  be  increasetl,  the  resistance  is  in- 
creased, but  not  in  so  great  a  ratio  as  the  load. 

4.  Tliat,  therefore,  the  resistance  does  not,  as  has  been  hitherto  supposed, 
bear  an  invariable  ratio  to  the  load,  and  ought  not  to  he  crpreuted  at  ao  mvch 
per  ton. 

5.  That  the  amount  of  the  resistance  of  onlinarj-  loads  carried  on  rail- 
ways at  the  ordinary  spcetls,  more  especially  of  passenger  trains,  is  very 
much  greater  than  engineers  have  hitherto  supposed. 

6.  That  a  considerable,  but  not  exactly  ascertained  proportion  of  this  re- 
sistance is  due  to  the  air. 

7.  Tliat  the  shape  of  the  front  or  hind  part  of  the  train  has  no  observa- 
ble effect  on  the  resistance. 

S,  ThMt  ibe  sjmees  between  the  ouriages  of  the  train  hare  no  observable 
^0tet  oa  themhtMce, 


9.  Tliat  the  train,  with  the  same  width  of  front,  suffera  incraased  re- 
sist aiicc  with  the  increased  bulk  or  volume  of  the  coaches. 

10.  Tliat  mathematical  fomiuUe,  deduced  from  the  supposition  that  the 
resistance  of  raUway  trains  consists  of  two  ])art8,  one  proportioned  to  the 
load,  but  independent  of  the  s))eed,  and  the  other  proportional  to  the  square 
of  the  siieed,  have  been  applied  to  a  Umited  number  of  experiments,  and 
have  given  results  in  very  uear  accordance,  but  that  the  experiment  must  be 
further  multiplied  and  varied  before  safe,  exact,  aud  general  conclusions  can 
be  drawn. 

11.  Tliat  the  amount  of  resistance  being  so  much  greater  than  has  been 
hitherto  supposed,  and  the  resistance  produced  by  curves  of  a  mile 
radius  being  inappreciable,  railways  laid  down  with  gradients  of  from  six- 
teen to  twenty  feet  a  mile  have  practically  but  little  disadvantage  compared 
with  a  dead  level ;  and  that  cur\'es  may  be  safely  made  with  radii  less  tliau 
a  mile ;  but  that  further  exi>eriments  must  be  nuuie  to  determine  a  safe 
minor  limit  for  the  railii  of  such  cunes,  tliis  principle  lieing  understood  to 
lie  limited  in  its  application  to  railways  intended  chiefly  for  rapid  traffic. 

In  the  course  of  hit  address,  Dr.  Lardner  took  occasion  to  acknowledge 
the  ven'  valuable  assistance  which  he  had  received  from  Mr.   Edward 

w 

Woods,  tlie  engineer  of  the  Livcn)Ool  and  Maiicbester  Railway,  who  assisted 
Dr.  liardner  in  almost  all  the  experiments,  and  conducted  some  of  them 
himself  in  Dr.  I.Ardner*s  absence.  To  the  skill  aud  intelligence  of  that 
gentleman,  as  well  as  to  his  general  mathematical  acquirements,  he  felt 
liimself  much  indebted.  Mr.  II.  Earle  was  also  associated  in  these  experi- 
ments, and  took  |)art  in  the  direction  of  many  of  them. 


HNE  ARTS  IN  ITALY. 

Wr  give  insertion  to  the  following  well  authentieate<l  anecdotes  to  show 
that  many  of  our  wealthy  countr>'men  are  most  egregiously  imposed  upon  in 
their  quest  of  old  pictures  and  ancient  statues;  this  mania  has  become  so 
general  that  many  artists  of  talent  are  comi)elled  to  fabricate  old  pictures  re- 
puted to  have  been  painted  by  the  ancient  masters  ;  statues,  busts,  and  frag- 
ments of  sculpture  are  chiselled  out  of  (!reek  or  Parian  marble,  and  to  favour 
the  deception  they  are  defaced  and  stained  by  iron  nist  and  tobacco-juice,  to 
g^ve  the  fr-agments  the  appearance  of  having  been  decomposed  aud  stained 
by  the  hand  of  time.  Coins  and  engraved  gems  are  also  couunonly  made  and 
sold  as  antique.  It  is  but  justice  to  declare  that  we  liave  seen  works  in 
sculpture  in  imitation  of  ancient  art  so  well  executeil,  and  their  style  and 
character  in  such  strict  nnison  with  the  purity  of  Greek  art,  that  they  have 
baffled  the  most  experienced  eye  to  discover  the  frnud.  The  celebrated 
Giromsetti  of  Rome,  by  command  of  the  late  Pius  8th,  made  a  copy  of  a  geai 
engraved  by  Discorides,  both  the  original  and  copy  of  which  were  deposited 
in  the  museum.  One  however  was  stolen  and  sold  by  Uie  pnrloiner  to  a 
nobleman  for  a  large  sum  of  money,  Imt  most  fortunately  the  stolen  cameo 

proved  on  examination  not  to  he  the  original.    A  Mr. an  Englisliman 

of  some  considerable  attainments  and  taste  for  the  fme  arts,  was  commis- 
sioned by  the  English  Government  to  visit  Rome  for  the  imrpose  of  pur- 
chasing works  of  art  for  the  British  Museum ;  on  his  arri^-al  in  this  city,  he 
fomid  his  way  to  the  sanctum  sanctorum  of  Vescovalle,  in  Piazza  di  Spagnt, 
a  dealer  in  antiquities,  when  that  man  of  art  ex])atiated  with  all  the  suhtile 
eloquence  of  an  Italian,  on  the  merits  of  his  wares.  Our  countryman  feh 
fluttered  at  the  compliments  so  unsparingly  paitl  tci  his  taste  and  discernment 
in  having  selected  some  of  the  most  soul-breathing  creations  of  the  chisel. 

Mr. elated  with  his  good  fortune,  called  on  our  distinguished  fellov- 

countr\'inen  Gibson,  the  eminent  sculptor,  to  incite  him  to  a  high  intellectml 
treat,  and  on  the  road  to  the  shop  Mr.  M.  spoke  of  Pludias  and  Praxitikt. 
and  dwelt  with  the  eloquence  of  a  Philostratus  on  the  beanties  of  the  works 
which  he  had  selected,  giving  quotations  from  Pliny,  Winkleman,  and  Msconti, 
in  proof  of  their  authenticity.  Our  artist  felt  himibled  in  his  own  estimation 
after  such  Demosthenian  eloquence,  and  filled  with  veneration  u  a  lover  of 
Greek  art,  they  entered  the  studio  where  our  man  of  letters  pointed  with 
conscious  pride  to  the  objects  he  had  selected  ;  our  sculptor  was  thnnder- 
struck,  not  at  the  beauties  of  the  works,  but  at  the  statuea,  aa  they  were 
indee<l  nondescripts,  monstrosities,  composed  of  oild  fragments,  the  works  vi 
scidptors  of  the  time  of  Constantine,  consequently  of  the  wont  eim  of  Ronin 
art. 


WILLIAM  WILKINS,  A.M.,  F.R.S.,  &c. 

It  is  our  painful  duty  to  announce  the  demise  of  Mr.  WOkint,  Profenor 
of  Architecture  to  the  Royal  Academy,  who  died  at  hit  retidenoe  at  Clm- 
bridge,  on  Saturday,  August  31  last,  in  the  61st  year  of  his  age:  his  remains 
were  interred  in  the  cha|>el  of  the  College  of  Corpus  Christi. 

Mr.  Wilkins  entered  the  Cambridge  University  as  a  scholar  of  Cains  and 
Gonvillc  College,  in  1796,  and  graduated  in  1800,  as  sixth  wrangler  of  hit 
year.  In  1801  he  siUM*eeded  to  the  University  Travelling  Bachdonhip,  sail 
pas5icd  four  years  in  Greece  and  Italy  in  the  prosecution  of  nia  atndiea,  amoagai 
the  remains  of  ancient  art,  preparatory  to  commencing  liia  profeiiioB  o( 
architect,  and  during  which  time  he  was  elected  a  Fellow  of  hia  Colkge. 

Among  Mr.  Wilkins*  eariier  works  are  Donnington  Cattle  aad  Oiboloa, 
(of  lK»th  of  which,  elevations,  ftc.,  may  be  found  in  **T1m  New  Vhrarim 
Brttanniciit,;  but  iiaither  hav«  ranch  arclutectwal  mfrtt.    At  OBBblM|f  be 
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with  the  weights  a,  b,  c,.  -iit  tlie  respective  iliatance  log  A,  log  B,  log 
C,.  .from  the  point  of  mupensiuii. 

lovolutiot^  evolution,  compouttd  rule  of  three,  and  many  oilier  cal- 
culations of  that  kind,  are  but  very  particular  caMU  of  the  preceding 
formula. 


^n  Ettay  on  tie  Bmlert  of  Sham  Engi«e».     By  R.  ARMSTRONG,  Civil 

Engineer.    London,  John  Wealc,  1839. 

A  new  edition  of  this  excellent  work  has  iippeared  with  additions, 
nukii^  it  more  complete,  and  consequently  more  deserving  the  atten- 
tion of  the  public,  the  various  rules  and  practical  data  which  abound 
in  it,  entitle  it  to  be  considered  a  text-book  for  boiler  makers,  as  well 
iui  boiler  users.  Having  largely  quoted  from  its  contents  in  our  former 
notices,  nothing  of  a  very  material  character  presents  itself,  which  we 
can  transfer  into  our  pages,  but  perha[)s  the  following  may  be  inte- 
resting to  some  of  our  readers ; — 

Onurat  Rulei  for  jmporlitmnai  the  Inglk  q/"  Boilen. 

Kale  I.  A  pltin  Iwiler  without  any  iniide  flue,  to  be  hung  upon  what  is 
called  the  "  oven  plan,"*  ought  not  to  exceed  in  length  >ix  times  the  aquare 
root  of  the  horae  power  in  feet,  or  in  ordinuy  circiiuiitaueei,  six  limes  the 
■quire  root  of  the  area  of  the  fire-grate  in  feet. 

Rule  II.  A  boiler  wilhout  >n<r  intiile  due,  to  be  let  up  in  the  common 
nay  with  a  wheel  draught,  onght  not  to  exceed  in  length  four  timet  tho 

Tare  root  of  tbe  horte  power ;  or  four  times  the  aquare  root  of  the  area 
the  fire-grate  in  feet. 

Rule  III.  If  a  flucd  boiler,  or  boiler  containing  one  oi  more  iiuiiie  flues, 
(and  the  latter  pass  quite  through,)  is  to  be  set  up  with  a  iplit  ilraught,  it 
ought  not  to  exceed  in  length  three  and  ■  half  tiain  the  square  root  of  the 
hone  power,  and  if  with  a  wheel  draught,  three  and  a  quarter  times  the 
ume,  or  three  and  a  quarter  times  the  square  root  of  the  area  of  the  fire- 
Rule  IV,  If  a  fined  lioiler  with  an  inside  uptake,  like  a  Boulton  and  Watt 
boiler,  (Art.  82,)  is  to  be  set  up  with  a  spht  draught,  it  need  not  exceed  in 
length  from  three  to  three  and  a  qnuter  times  the  square  root  of  the  hone 
power ;  or  if  it  is  to  be  set  up  with  a  wheel  draught,  then  llie  length  of  the 
boiler  onght  not  to  exceed  three  times  the  square  root  of  the  horse  power, 
or  of  the  area  of  the  fire-grate  in  feet. 

The  author,  after  detailing  some  experiments  on  the  rate  of  com- 
bnation  and  evaporation,  proceeds  to  describe  the  boiler  by  which 
those  experiments  were  mode : — 

This  boiler  was  pm^iely  chosen  of  this  simple  and  elementary  form,  and 
set  up  in  the  cheapest  and  simplest  manner  ;  that  is,  upon  the  "  oven  plan," 
so  that  all  alterations  or  improvements  that  it  might  have  been  found  eipe- 
dient  to  make,  either  in  the  setting  or  the  construction  of  the  boiler  itself, 
might  be  in  the  shape  of  additions  merely,  and  therefore  capable  of  being 
separately  proved,  both  as  to  first  cost  and  profit;  and  also  tliat  observations 
might  lie  made  upon  it,  for  a  suflicient  length  at  lime,  vitliout  the  liability 
to  errer  arising  from  comphcation  of  construction,  or  interruption  from  the 
neceui'.y  of  cleaning  out  fines  or  otherwise.  It  was  thus  maile  to  answer 
tbe  puqiose  of  a  tiul  boiler  in  order  to  guide  the  firm  to  which  it  Iwlonged 
Kg.  I. 


in  their  choice  of  what  kind  of  1>oiler  to  adopt  in  tbe  erection  of  new 
works  then  conteniplated  by  them. 

The  following  figure  rei>rescnts  a  longitudinal  section  through  the  centre 
of  the  boiler,  furnace  and  chimney,  in  tUl  respects  proportional  except  as  (ii 
length,  which  is  to  a  scale  of  on*'-liBlf  of  that  for  the  depth  and  width,  and 
fig.  2  represents  a  plan.  Or  bird's-eye  view,  of  tte  furnace,  flame  hed, 
chimney,  &c.,  supposing  the  boiler  to  be  removed :  and  the  same  lelten 
refer  to  the  same  parts  in  both  figures.  The  boiler  i*  hung  upon  cast-itun 
brackets,  rivetted  to  its  sides  a  little  above  the  centre,  and  with  hroad 
flanges  resting  u]ion  tlie  top  of  the  side  walls,  as  is  shown  in  the  crou  sec- 
tions, figures  3  and  4.  It  is  fixe<l  in  an  inclined  position,  or  with  a  fall 
of  almut  a  inches  to  the  front,  so  that  by  far  the  greatest  proportion  of  (he 
water  is  broughl  immediately  over  the  furnace,  at  is  shewn  in  fig.  1.  A  is 
the  fire-grate  with  the  ordinary  fumsce  bridge  at  the  end  of  it,  only  lliil 
the  latter  is  provided  with  a  longitudinal  aperture,  about  2  inches  wide, 
communicating  by  a  channel  at  its  bottom,  with  tbe  external  air  at  E,  and 
provided  with  a  valve,  so  that  the  smoke  could  be  consumed  upon  Parkcs'i 
principle,  if  necessary.  Kut  in  addition  to  this,  there  is  also  another  bridge 
B,  at  about  half  the  length  of  the  boiler,  which  divides  the  flame  bed  into 
two  ehamben  C  C.  Tbe  damper  plate  U,  is  hnng  by  tide  rods  in  the  short 
passage  leading  to  the  chimney,  which  ia  the  only  part  that  can  be  pro- 
perly called  a  flue.  The  damper  ia  inverted,  or  made  to  open  downwudi. 
so  that  the  current  of  smoke  or  hot  air  is  made  to  pass  over  initaad  of  imder 
it.    Tlie  octagonal  chimney  is  30  yards  bigh  and  3  feet  wide  iniide  at  ibe 

Hg-2. 


through  the  furnace  at  A,  just  in  front  of  the  fire  bridge.  Thia  biidgt  o 
an  inverted  arch  of  tbe  same  radius  as  tbe  boiler,  and  placed  8  or  9  incha 
below  the  bottom  of  the  lailer.  The  second  or  flame  bridge  B,  it  princi- 
pally for  the  purpose  of  spreaiiiag  the  flame  and  heated  air  around  the  est- 
vex  heating  surface  of  tbe  trailer  in  a  stratum  of  comparatively  equal  tkiek- 
ness,  and  is  considered  an  absolntely  essential  requisite  when  a  bcQer  ii  id 
up  upon  the  oven  plan,  and  two  or  three  such  bridges  are  still  more  ecaaa- 
nucal.  They  are  usually  called  check  bridges,  from  thetr  tendency  to  Aetk 
or  impede  the  rapid  current  of  hot  air  in  its  passage  to  the  chimney,  *ad 
consequently  retain  the  heated  ;asei  longer  under  the  boiler,  which  tbe; 
certainly  do,  quite  as  dfectuaUy  as  cinsing  the  smoke  to  pus  through  loaf 
winding  flues;  but  this  is  [lerliaps  the  least  important  puipote  they  sob- 

The  fiame  bridge  is  shown  in  elevation  in  fig.  4,  which  is  a  ooai  scdisi 

~ ~  "         of  the  boiler  ind  flame  l>ed  at  the  middle  of  the   length   of  the  tafler- 

*  niat  is,  without  any  return  flue,  but  with  the  flame  and  smoke  to  pais  This  bridge  is  an  inverted  irch  about  five  inches  from  the  MdleT,  a«d  eipiU; 
from  the  file  place  directly  under  the  bottom  of  the  boileT  to  the  vent  or  distant  all  round.  We  may  state  here,  that  proper  attantiOB  to  tbe  om- 
chhantj.  When  the  draught  u  arranged  in  thig  manner,  it  it  by  tome  called  struction  of  these  bridges  is  a  matter  of  conuderable  importiBoe ;  saHC- 
_"*  thatffi^  dimngbt."  tiiRM  peo^e  have  done  >way  with  them  altc^ctber,  sad  thn  u  «gtaN> 


isas.] 


THE  CIVIL  ENGINEER  AND  ARCHITECT'S  JOURNAL. 


mite  of  Awl  tMnet,  the  flune  beiag;  then  apt  to  divide  itiFlf  inlo  two  cur- 
lentii  one  on  each  lidc  of  the  boiler,  aiiil  tbn«  run  off  la  tlie  clumney  with- 
out UUng  much  eCTact  upon  the  boiler  bottom  ;  otlien  again  have  gone  into 
the  otbtt  extreme,  ud  hiiilt  >  continued  inverted  arch  from  the  Sre  bridge 
to  tbe  wd  of  the  bcriler,  which  we  nee<l  hardly  ohien'e,  hurriea  the  heated 
gSMi  too  rtfiSiy  ^  to  the  cMnuiey. 

Flg.». 


DimeuJnoiu  i^f  Baiter .- — 
Length         33  feet  BJ  in"Iiei>   „  ,   j       n      ,   „     -   .,  . 

wu  wholl;  eipoMd  to  the  dii^  action  of  the  Ranie  and  hot  air,  except 

■bout  1  inchea  in  depth  all  rauiid  along  each  aide  and  acnni  the  cnd>, 

■mountii^  to  about  I  aquare  yard.     The  quantity  of  water  worked  with  waa 

15  cnUe  yania,  wliich  wu  kepi  uniformly  supplied  by  nieani  of  the  onlinuy 

feed  1^  and  float ;  the  temperature  of  the  feed  water  being  the  lame  as 

that  of  Ae  atmoipheie. 

■   JMwMsriawt  (^  Fire  Grate  .— 

^S^        5  feet  6  inches  j  ^|^^  ^^^^^^^^  ^^^^  ,^^^^  ^^_  ^^^  ^^^.^  j,^^ 

ride  mil*  of  tbe  furnace.  Fire  bars  in  one  iength,  1}  inch  thick,  -^  inch 
hetwen  each,  and  set  sloping,  or  declining  towards  the  hridge,  so  as  to  be  2 
feet  B  inches  from  the  boUer  bottom  at  the  liack  and  I  foot  1 1  inches  at  the 
front  end  <rf  the  grate. 

The  boiler  wai  made  by  Mr.  Fairbaim,  of  Mancliester,  with  the  best  Low 
Moor  iron  -fg  thick.  It  supplied  steam  to  a  IG-horsc  engine,  loailed  so  as  lo 
require  nerer  liss  than  24  cubic  feet  of  water  eva[ionited  per  hour,  also 
ateam  for  heating  drying  cylinders,  boiling  water,  am!  a  variety  of  other 
pmpout,  amonnting  at  time*  to  nearly  as  much  as  the.  engine  required 
Haelf. 

Tbe  cbnpters  upMi  the  "Deposit  of  Sediment  Incrustations,"  and 
■'Caiuea  of  Explosions,"  deserve  particular  attention,  more  partieular 
since  the  report  of  the  commiiiioneTB  appointed  hy  parliameot  to 
inreatigate  tnia  subject.  We  fully  concur  in  the  opinion  expressed 
in  note  1,  page  2tiU,  respecting  Mr.  Joaiah  Parkes's  system  of 
slow  combustion,  aa  applied  any  where,  but  particularly  to  u  steam 
boat,  where  another  ODjection  besides  that  stated  by  the  author,  vii. 
iDCieased  immersion  arising  from  the  increased  size  and  weight  of 
boilers  and  water,  would  have  a  very  heavy  drawback  to  the  passage 
of  the  vessel  through  the  water,  but  as  regards  the  application  of  the 
syitem  of  wiredrawing  the  steam,  this  method  has  been  in  use  in 
America  for  years,  the  steamers  on  the  North  River  and  other  places 
answer  perfectly,  and  are  of  higher  power  than  have  been  employed 
in  azff  other  part  of  the  world. 

In  coocluiion,  we  heartily  recommend  the  book  to  all  persons  em- 
ptoyii^,  or  taking  interest  in  steam  engines. 


jSrciUeetitral  RenuiiM  of  the  Ra'gng  of  EUxaUlk  and  Jamet  I.,  from 
aceurale  drawing!  and  nua»urtmetitB,  taken  from  e'itUng  tf^mena. 
^C.J.  RicuARSSON,  H.R.LB.A.  Folio,  Lond.  m39. 
Etcd  thoie  who  regard  the  architecture  of  the  Elizabethan  period  as 
an  uMnnalous  fashion  of  the  art,  rather  than  a  distinct  and  well-matured 
■tyle,  mtbt  allow  it  to  Iw  interesting  in  an  bisloricul  point  of  view, 
and  M  fia  to  deserve  attention.  Neither  can  it  be  aenlcd  that  al- 
diough  in  the  best  examples  of  it  there  is  always  a  very  considerable 
inixtnre  of  alloy — much  that  is  poor,  mean,  and  fantastical  mixed  up 
with  what  is  stately  and  picturesque,  there  is  also  generally  somc- 
tbiiw  worth  noUce  even  in  the  worst.  Yet  wliile  we  freely  admit 
this,^)V  DO  roeatts  arc  we  of  opinion  that  it  is  to  be  recommended  for 
imitation  at  tlie  present  day,  because  anything  approaching  to  a 
direct  copy  of  it,  must  retain  all  the  defects  of  the  originals,  at  tbe 
nine  time  that  it  must  fall  short  of  them  in  many  circutnstuices  to 
irfiidi  they  are  mainly  indebted  for  the  interest  they  excite  as  re- 
cgitb  of  tbe  period  to  which  tbey  belong,  and  its  Bicmtectural  taste ; 


the  satisfaction  arising  from  whicli  is  totally  distinct  from  that  pro- 
dui'ed  by  infrinsii'  beauty,  allhoiigh  those  who  never  inquire  '"to 
causes,  nor  analyze  i|Ualiti(.'s,  are  apt  to  fall  into  egregious  mistakes 
in  such  matten.  What,  upon  the  whole,  excites  'pleasure  in  tbe 
mind,  notwithstanding  its  faults,  l>ecause  we  know  it,to  be  a  genuine 


id  hona/ide  relic  of  former  days,  becomes  oifeiuive  when  known  ti 
be  a  modem  erection,  in  which,  with  the  most  rej)rehensible  tidelit]', 
all  the  defects  of  a  half-formed,  qnunt,  uncouth  sivie  have  been  ad- 
hered to;  we  then  Iwliold  little  more  than  the  ilefccLs  alone,  the 
quaint,  erotcsque  tr-tppings  uf  the  style  itself,  witliout  any  of  that 
veneraUeness  ur  whatever  else  may  happen  to  lend  an  adiicititioiis 
charm  to  the  buildings  which  Iiave  served  as  models. 

We  trust,  therefore,  that  it  is  but  a  passing  vagary  of  taste'which 
is  just  now  turning  attention  to  the  stately  deformity,  bcdizzened 
lumpishness  of  what  we  conceive  to  be  almost  the  vor}'  worst  school  in 
which  an  architect  can  study,  unless  he  has  previously  formed  himself 
upon  purer  models,  and  looks  at  those  which  it  offers  Uiiu,  merely  for 
certain  effects  and  qualities,  m>od  in  themselves,  but  requiring  to  be  ex- 
tracted out  of  the  dross  in  which  they  are  buried.  That  any  should 
now  think  of  reverting  to  such  a  acUool  for  models  of  any  kiiid, — that 
the  possession  of  the  Elgin  marbles  should  as  it  were  have  inspired 
us  with  a  sudden  affection  for  tlie  hideous  carvings  and  patterns 
which  constitute  Elizabethan  decoration,  seems  at  first  sight  rather 
puzzling,  and  yet  we  ourselves  are  inclined  to  attribute  this  capricious 
revolution  to  the  architectural  puritaiu ;  certainly,  nor  at  all  de- 
signedly on  their  part,  quite  the  reverse,  but  liecause  their  spiritless 
and  monotonous  transcripts  uf  Greek  porticos,  or  ratber  rows  of 
Doric  or  Ionic  columns,  nave  at  length  satiated  the  public,  and  led 
them  to  welcome  any  change  from  the  chilling  insipidity  of  that  so- 
called  claaaical  style,  as  one  decidedly  for  the  better.  And  if  change 
was  to  take  place,  to  what  could  we  revert  with  greater  propriety  than 
one  which  has  a  claim  upon  us  as  being  stricUy  national  and  coeval 
with  a  brilliant  period  in  our  annals  and  our  literature.  Unfortunately 
though  such  reason  sounds  plausible  enough,  it  is  when  fairly  ex- 
amined, but  a  veiy  silly  one.  It  would  be  just  as  wise  to  extinguish 
aur  gas  lighLt  and  break  up  our  rail-roads,  as  now  after  the  lapse  of 
two  centuries  or  more,  to  fall  bick  upon  wtuit  is  at  best  the  exceed- 
ingly imperfect  and  balf-wrought  style  of  an  age,  which  presents  a 
sad  declension  in  architectural  taste,  compared  with  its  pre<lecessor8^ 
and  one  moreover  as  much  al  variance  with  all  our  habits  and  feel- 
ings, as  the  farthingiUea  and  ruffii  of  those  days  are  with  our  modem 
notions  of  elegance  in  dress. 

Yet,  altboiigb  whim  and  the  love  of  singularity,  together  with 
a  confusion  of  ideas  as  lo  picturesqueness  andl>cauty,  (wTiercby  tliey 
are  supposed  to  be  iden^cal,)  may  lead  some  to  adopt  the  s^e  in 
question,  just  as  they  God  it,  without  any  attempt  to  purify  or  cmioble 
if,  we  have  very  little  apprehension  of  Its  becoming  at  all  general. 
In  fact,  it  is  by  far  loo  expensive  for  such  purpose ;  if  buildings  in  It 
are  not  upon  such  a  scale,  both  as  lo  magnitude  and  decoration  as  to 
be  stately,  tbey  appear  only  heavv  aud  uncoulh,  fantastically  old- 
fashioned  withal.  Hardly  dues  it  admit  of  being  simplified  without 
requiring  to  be  also  greatly  purified ;  sim'e  the  mere  omission  uf  or- 
nament tends  only  to  take  awav  all  thK  character  derived  from  it,  raid 
to  render  its  intrinsic  deformity  all  the  more  apparent  and  repulsive. 
Unless  riclmess  or  even  a  prodigal  magnificence  can  be  indnWd  in, 
this  style  supplies  nothing  for  interiors;  since  if  it  be  divesteiTof  its 
carpet- patterned  ceilings,  its  cumbrous  fire-places,  its  elaborately 
carved  wainscotting,  noUiing  remains  but  rude  uiul  lieavy  forms,  ana 
proportions  absolutely  revolting  to  the  eye  of  tasle.  In  order  lo  ac- 
commodate it,  therefore,  in  any  degree  to  general  purposes,  it  would 
be  necessary  to  do  a  very  great  deal  more  than  merelv  compose  from 
extant  examples;  nothing  less,  in  fact,  than  to  puiify  it  of  all  il« 
defects,  and  supply  all  its  deficiencies,  retaining  only  just  so  much  of 
it  as  would  furnish  the  leading  ideas  for  somethii^  similar,  yet  greatly 
improved  in  character.  We  are  of  opinion  that  here  would  be_  a 
good  field  for  any  one  to  exercise  bis  talent  in,  ami  assuredly  a  series 
of  studies  sliowing  what  is  and  what  is  not  now  available  in  Elizabe- 
than, would  be  tikelyjust  at  the  present  to  find  favour  with  the  public. 

It  is  time  for  us,  however,  to  break  off  from  our  general  remarks, 
and  to  speak  more  immediately  of  Mr.  Ricliardsoirs  work.  After 
what  we  liave  already  said,  it  would  be  (juite  idle  in  us  to  profess  any 
particular  admiration  of  the  subjects  it  contains,  further  tlian  as 
curious  documents,  not  without  their  historical  value  as  such,  but  in 
no  wise  tending  to  contradict  what  we  have  just  been  ur^i^.  Among 
them  are  one  or  two  designs  and  plans  by  John  Thorpe,  copied  from 
tbe  originals  in  tbe  Soanean  Museum  i  and  that  which  lorins  the 
frontispiece,  stron^y  confirms  what  we  have  said  as  to  buildings  in 
this  style  when  divested  of  the  fantastic  ornament  peculiar  to  it, 
""""  "  rcely  anything  can  be  more  mean  and  quaint  than  tliat  desiKU 
to  have  been  executed  bv  Thorpe  for  biaowu  residence.    To 


intended  to  have  been  executed  hv  Thorpe  for  bia  owu  Tesid< 
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''^  sure,  it  is  not  at  all  Iktiereil,  for  beitig  a  fuL'-simile  uf  lite  urieitnil 
(lrawipg,wl)ichis  ;isoTt  iif  bird'i-oyi:  viutv i  it  i»  shown  as  no  liuililiiig 
is  eversceii.aiHlU  moreover  ilclineated  intbe  ^eit  and  slilTest  style. 
How  greatly  tlie  Uesigm  ure  disligiiretl  by  that  exr^pdliigly  prepos- 
tcroiit  iHOiin  of  representation  is  reodeiwl  evident  \iy  thi-  one  fann- 
ing Xu.  2,  in  platp  7,  where  it  is  quits  distorted  in  Tliorpe's  bird's- 
eye  perspective  of  it,  for  when  put  into  proper  perspective  as  hns 
been  done  by  Mr.  Uicharctson  iu  the  followir^  |>tate,  it  befonx:!!  m 
■Qperior  an  bnrdly  to  ap]iear  to  be  the  same  thii^.  Yet,  although  as 
M>  shown,  it  is  itiv.  of  the  best  subjects  in  the  book,  by  no  menus 
would  it  be  diffinult  to  render  it  a  far  better  one,  equally  plcturesfjue 
*  in  eomposiiiun,  but  more  elpgant,  and  more  consbteiitly  rich  through- 
out in  its  details. 

The  work  is  very  handnomcly  got  up,  and  llin  coloured  elovaliun  of 
one  of  the  sides  oi'  tin-  gilt  room  at  Holland  House,' makes  a  splendid 
appearance,  though  gorceous  as  it  is,  the  eflecl  is  tianlly  eijnal  lu 
the  expPnsivencss  of  sutfi  mode  of  decoration.  Amui^  llie  sulijcvts 
to  be  given  in  the  roiirse  uf  the  work  are  Burleigh,  WolUiton,  and 
Blickling,  which  if  suitably  illustniled  will  be  welcome  cnongh. 


The  appearance  of  the  Secoiul  Part  fully  maintains  the  high  cha- 
racter promised  by  the  first.  The  work  cxIiilHts  many  \-alnable 
examples  of  bridge  building :  among  which  are  7  platea  of  the  Sir.ind 
Bridge  constructed  by  (ieorge  Hennie.  Four  jJates  of  Skew  brid?eii, 
oil  the  Midland  Counties  Railway,  which  will  hn  accompanied,  when 
the  work  Is  coinplf  led,  by  a  Treatise  on  Skew  arches,  l^  Mr,  Wowl- 
house,  the  Engineer  of  the  Railway.  Three  plates  of  bridges  over 
the  Ouse,  near  York,  on  the  Great  North  of  lingland  Railway,  Metmrs. 
J.  &  B,  Green,  Engineers,  beside*  several  otTicT  well  executed  en- 
gravings. 

jt  Praeiicnl  Trtaliii  on  tin  ComlniflioH  and  FormalioH  of  RaHani/i. 
Bj  jAa.  DAT.     London:  John  Weale,  188'J. 

This  imall  volume  contains  a  great  deal  of  useful  matter  condensed 
ID  a  narrow  compass,  and  will  be  found  very  servicable  to  the  stu- 
dent; throughout  the  work  are  distributed  some  serviceable  tables, 
which  will  be  of  assistance  to  the  engineer  or  contractor. 

A  Practical  Treatt»e  on  lie  comtmclion  of  Oblique  Areht).  By  John 
Hart,  Masoa  Second  Edition,  with  Additions.  London  >  John 
Weale,  1839. 

We  gave  our  commendations  to  this  work  ou  Its  first  appearance, 
tutd  we  DOW  with  pleasure  direct  the  attention  of  the  Profession, 
ila*0D8|  and  Bricklayers,  to  the  equally  practical  contents  of  the  pre- 
sent Edition. 


In  our  former  notices  of  the  two  first  parta  of  this  excellent  work, 
we  spoke  in  most  favourable  terms  of  the  manner  in  which  It  was 

Et  up,  and  of  the  utility  of  its  contents;  we  also  promised  In  our 
t  review  to  notice  the  practical  papers;  but  we  regret  that  an 
overpress  of  matter  precludes  us  at  present  from  fulfilling  our  pro- 
mise,— we  will,  however,  endeavour  to  do  so  in  the  next  Journal,  by 
which  time  we  hope  to  see  another  Part  out.  In  the  mean  time,  we 
recommend  to  nil,  to  possess  themselves  of  the  work  while  the  pub- 
lisher Is  in  the  humour  to  sell  it  al  the  present  low  price. 
Sir  John  Rennie  Is  about  to  publish  a  work  on  Harboiin. 

Re^on'i  Landicape  Gnrdtning  and  Landicape  jSrchilec/iire.  A  new 
Edition.  By  J.  C.  Loudon,  F.L.S.,  &:c.  No.  I.  II.  III.  London, 
Longman  Sc  Co. 

Repton's  works  are  so  well  known  to  the  Architect,  anl  to  every 
lover  of  landscape  scenery,  that  it  renders  it  quite  mmecessarj-  for 
us  to  give,  at  present,  any  lengthened  notice  of  the  appearance  of 
a  new  edition,  wliiuli  is  now  being  republished  under  the  able  auspices 
of  Mr.  Loudon,  who  stands  very  justly  pre-eminent  in  liis  professiou 
as  a  Umdscaue  Architect.  The  high  price  of  the  former  edition  of 
Repton's  works,  prevanted  them  being  largely  distributed, — but  we 
hope,  now  that  Mr.  Loudon  has  uodert^en  to  issue  the  work  at  about 
a  sixteenth  the  price  of  the  former  edition,  it  will  liavc  a  far  more 
extended  sale.  We  shall  not  allow  manv  mora  numben  (o  be  pub- 
/Mnij,  wilbottt  girit^  an  extended  jaUee  of  theii:  coideiiti. 


LETTER  FROM  MR.  GODWIN  JUN.  ON  NECESSITY  OP 
INVESTIGATIONS  IN  ACOUSTICS. 

SiR—The  report  recently  made  to  the  ComnHssioners  of  Her 
Majesty's  Trrosury  hf  Messrs.  Barry,  De  La  Beche,  W.  Smitli,  and 
Charle*  Henry  Smith,  on  the  sanUlones,  limestones,  and  oolites  of 
Britain,  (and  to  which  you  dr^w  atleution  in  the  last  number  of  the 
Journal,)  formn  with  tilt!  miiueroiis  tables  and  results  of  experiments 
by  Messrs.  Danifll  anil  Whcatstune  appended  to  it,  one  of  the  most 
valuable  cuntrilnitiotKi  to  nnhitectunil  science  that  has  b<'en  m;uie  ia 
iiKidi'm  times.  One  huiHlre'l  and  three  quarries  are  described, 
niitety-six  Iwildings  in  Englami  referred  to,  many  chemical  analyses 
of  thV  iitones  giveiv  and  :i  great  number  of  experiments  related, 
showing  among  other  points,  tlic  coliesivc  ]>ower  of  each  atone,  awl 
till'  iimonnt  of  disiutegr.itiHn  apparent  wlien  subjected  to  Bmrd's 
proii'ss.  It  ofipw  in  consetpienw  materials  for  deductions  of  great 
jimc'iical  importance  beyond  those  miide  or  required  to  be  made,  in 
tlii^  IhxIv  of  the  rejinrt,  and  will  lead,  I  liope,  to  the  publication  of  a 
comiirehensive  treatise  on  the  subject  by  competent  bands. 

This  beii^  the  case  then,  it  must  1  think,  seem  desirable  to  all,  th»t 
govei  nment  should  continue  the  good  work  they  have  so  well  begun, 
and  that  this  report  should  be  liut  the  commencement  of  a  valuable 
series ;  anil  I  would  venture  to  su^^t  touching  the  next  step  lo  be 
taken,  the  importance  of  appointing  a  committee  to  inquire  into  tlie 
most  desirable  forms  of  buildings  and  the  best  mode  of  constructioa. 
In  rt  plionocamptic  point  of  view,  to  investigate  the  science  of  sound 
and  to  deduce  principles  to  he  hereafter  applied  in  the  erection  of 
buildings.  On  tnis  subject,  which  is  of  the  most  vital  importance  to 
the  excellence  of  the  new  houses  of  parliament,  we  are  confessedly 
entirely  ignorant,  (and  I  speak  not  of  architects  alo^^  we  do  Dot 
know  so  much  as  would  enable  one  to  say  milk  rerlaivty  before  a 
building  be  finished,  whether  or  not  it  will  be  well  adapted  for  orat^ 
rital  purposes.     Even  in  churches  and  other  edifices  wnere  the  vr=  — 

'     '  '  ivoriably  from  one  spot,  many  ci  '  ' 


beyond  our  reach  because  not  fully  understood,  may  have  the  efire^ 

anil  every  dav  do  have  the  effect  of  preventing  persons  in  certain  po- 

I  from  hearing ;  but  in  an  apartment  where,  as  in  the  £ 


Commons,  individuals  will  arise  from  all  parta  indlRerently  to  ad- 
dress the  meeting,  the  difficulties  become  much  more  nomenrasi  the 
probability  of  failure  in  some  one  respect  or  another,  is  necessarily 
much  greater.  Sincerely  therefore  do  I  hope  that  a  commissiou  wiH 
be  Immediatelv  appointed  to  collect  information  on  the  subject,  ud 
conduct  a  series  of  experiments  on  a  large  scale,  without  wbicl^ 
nothing  effectual  can  be  looked  for.  Independently  too,  of  the  im- 
mediate occasion  for  this  inquiry,  the  moss  of  facts  that  wmild  be 
collected  and  the  trutlis  obtained,  would  be  a  great  boon  to  tbe  pro- 
fession at  large,  asA  could  not  fail  to  produce  most  adrestageoai 

I  ought  perhaps  to  apologi/e  for  troubling  you  with  this  commuri- 
calion;  but  must  offer  In  extenuation,  that  having  bestowed  wmt 
little  attention  myself  upon  the  subject,  and  gained  a  knowledge  of 
difficulties  which' at  present  meet  the  inquirer  at  every  step,  1  a> 
strongly  desirous  Ihnt  some  sufficient  proceedings  should  be  taken  to 
procure  more  satisfactory  data  for  reasoning  than  do  now  exist, 
f  am,  sir,  your  obedieiit  servant, 

Geobge  Goodwin,  Jen. 
Bromplon,  Sept.  18,  1839. 


BLOWING  UP  THE  WRECK  OF  THE  ROYAL  OBOBGB  AT 
SPITHEAD. 
Colonel  Pasley  commenced  his  submarine  explosive  operatioa 
against  this  immense  wreck,  on  the  29th  August,  when  he  flied  ■» 
fewer  than  five  charges  of  gimpowder  against  her  water-logged  liw 
bers— we  believe  with  great  effect.  One  of  these  chams  coiB>tlMl 
of  IbO  lb.,  the  otlier  four  of  4alb.  of  powder  each.  The  effect  of 
these  dischai^es  at  the  bottom  of  tlic  water,  the  deoih  being  II 
falhums,  was  ver)'  remarkable,  resembling  the  smart  shock  of  an  earth- 
quake. To  tliose  who  stood  on  the  deck  uf  the  lighters  ancliored 
near  the  point  of  explosion,  llie  sensation  was  not  unlike  tint  of  i 
galvanic  shock,  and  these  huge  vessels  were  violently  shaken.  No 
I'olumn  nor  dome  of  water  was,  however,  thrown  upi  as  liad  been 
expected  bj-  tliose  who  had  witnessed  Colonel  Pasley's  experimei«* 
iu  the  Thames  and  Medway,  The  water  over  the  explosion  remaioed 
quite  traminil  for  several  seconds  after  the  shock  bad  been  felt,  and 
ilie  sound  lieard,  wlien  it  suddenly  burst  forth  in  a  clrde  of  bubble) 
and  whirlpools,  gradually  extending  on  all  sides,  till  it  became  oboot 
4U  or  SO  tpet  in  diameter.  This,  circle  of  agitation  was  at  first  vUte 
with  foam  ;  but  ended  I^  becoming  of  a  deep  bto^  «  altfwst  bMi 
ct^our,  probably  from  the  mutt  at  tbe  bottom  being  rtuKd'np.  Snow 
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fish  were  killed  by  the  first  explosioD,  but  none  by  those  which  fol- 
lowed, and  it  is  natural  to  suppose  that  the  noise  and  shock  would 
drive  those  fish  to  a  distance  which  it  did  not  kill  outright. 

On  the  22nd  ult  Colonel  Paslcy  renewed  hivS  operations,  and  with 
the  usuiU  success  which  attends  well-directed  perseverance,  at  length 
fiucceeded  in  firing  off  one  of  the  enormous  sub-marine  mines  of  gun- 
powder against  the  wreck.  A  cylinder,  containing  2,32i>lb.  of  powder, 
was  c^ireiully  lowered  to  the  l>ottoni,  where  it  was  placed  aloiwside 
the  most  compact  portion  of  the  wreck  which  has  yet  been  disco- 
vered by  tlie  (livers.  This  operation  was  etlbcted  by  means  of  haul- 
ing lines  rove  tlirough  blocks  attached  to  the  bottom  of  the  ship  by 
the  divers.  When  everything  was  readv,  the  vessel  in  which  the 
voltaic  liattcrv  was  placed  was  dnuvn  oft"  the  distance  of  5<X)  feet, 
which  is  the  length  of  the  connecting  wires,  and  instanUmcously  on 
the  circuit  l>eing  completed  the  explosion  took  place,  and  the  nlfecLs 
were  very  remarkable.  At  first  the  surface  of  the  sea,  which  had 
before  been  perfectly  smooth  and  calm,  was  violently  agitated  by  a 
sort  of  tremulous  motion,  which  tlu'ew  it  into  small  irregular  waves, 
a  few  inches  only  in  height.  This  lasted  for  three  or  four  seciuiils, 
when  a  huse  dome  of  water  made  its  appearance,  of  a  conical  or 
rather  beehive  shape.  At  first  it  appeared  to  rise  slowlv,  but  rapidly 
increased  in  height  and  size  till  it  reaclKnl  the  altitude  of  2b  or  !!(> 
feet,  in  a  toleroUy  compact  mass.  It  then  fell  down  and  produced 
a  series  of  rings,  which  spread  in  all  directions.  The  first,  or  outer 
one  of  these,  having  the  aspect  of  a  wave  several  feet  in  height, 
curled  and  broke,  its  if  it  had  oeen  driven  towards  the  shore.  Neitlier 
the  shock  nor  the  sound  was  so  great  as  had  been  expected  by  those 
who  had  wituesse<l  the  former  explosions  by  Colonel  I'aslev,  where 
the  quantity  of  powder  was  only  451b. ;  but  the  elfect  proiluced  on 
the  water  at  the  surface,  considering  that  the  depth  Wiis  OU  feet,  was 
truly  astonishing.  What  the  etfect  has  l)een  upon  the  wreck  will  not 
be  fully  ascertained  by  the  divers  till  the  present  spring  tides  are 
over,  and  the  long  periods  of  slack  water  at  the  neaps  enable  the 
divers  to  remain  for  upwards  of  lialf  an  hour  under  water.  In  the 
mean  time,  it  is  highly  satisfactory  to  know  that  Colonel  Fiisley  has 
completely  established  his  command  over  the  application  of  the 
voltaic  battery  to  sub-marine  purposes,  and  that  he  can  now  with 
certainty  explode  his  charges  at  any  depth  of  water.  This  will  give 
him  the  power  of  placing  his  cyliiKlers  ugainst  the  most  refractory 
parts  of  the  wreck,  and  by  blowing  these  to  pieces,  and  dislocating 
the  knees,  timbers,  and  beams,  enable  him  to  draw  the  whole  up,  bit 
by  bit,  to  the  surface.  Any  person  who  has  seen  the  operation  of 
breaking  up  a  ship  on  land,  knows  that  this  is  the  only  way  of  going 
to  work  witli  a  mass  so  firmly  Ixjund  together  us  a  line -of-hit tie  ship, 
that  even  the  action  of  57  years  of  decay  under  water  g«>es  l>ut  a 
small  way  to  disintegrate  the  parts.  The  manly  perseverance  of 
Colonel  Pasley,  therefore,  we  are  well  cominced,  will,  in  the  end, 
efectually  clear  the  noble  anchorage  of  Spithead  of  this  extremely 
troublesome  obstruction. — Time%. 


LOCOMOTIVE  POWDER  APPUED  TO  CANAL  TRANSIT. 

On  the  21st  and  22nd  of  August  an  ex)>erim(mt  was  conducted  on 

r  Forth  and  Clyde  Canal,  of  a  novel  iuid  highly  interesting  nature, 
Jolm  Macneil,  C.E.,  and  consulting  engineer  to  the  Canal  Com- 
pany. It  is  well  known  that  the  haulage  of  l)oats  on  this  canal  has 
nit£erto  been  performed  by  horses,  the  r.ites  of  speed  being  for  the 
heavy  sloops,  brigs,  &c.,  in  the  London,  Dundee,  and  other  trades, 
about  li  to  2  miles  per  hour,  when  drawn  by  two  or  five  horses,  ac- 
cording to  the  state  of  the  weather,  and  for  the  swift  or  passenger 
boats  between  8  and  9  miles  per  hour,  on  an  average,  when  drawn  by 
two  horses.  The  object  of  the  experiment  was  to  ascertain  the  pos- 
sibility of  using  locomotive  steam  power  to  dniw  the  boats  instead  of 
bones:  accordingly,  a  single  line  of  rails,  upon  blocks,  like  an  or- 
dinary railway,  was  laid  down  for  a  considerable  space  along  the  canal 
banks,  near  lock  10^  and  a  locomotive  engine  and  tender,  built  by  Mr. 
William  Dodds,  having  been  brought  down  the  canal  and  set  on  the 
rails,  on  the  morning  of  the  21st,  Mr.  Macneil,  Mr.  Johnston,  the 
canal  director,  and- several  engineers  ;md  gentlemen,  1)eing  present, 
the  experiment  commenced  by  attaching  to  the  engine  the  towing- 
line  oi  the  first  passenger  boat  that  made  its  appearance,  and  which 
contained  upwards  of  UO  passengers,  with  their  lavage.  There  was 
a  trifline  delay  in  disengaging  the  horses  and  tying  the  line  to  the 
enginCi  but  this  was  amp^*  coinpensate<l  when  the  "Victoria''  briskly 
set  ol^  and  almost  immediately  gained  a  speed  of  l7i  miles  per  hour, 
which  she  kept  up  round  two  curves,  and  luitil  the  termination  of  the 
rauls  made  it  necessary  to  stop,  amid  the  cheers  of  the  delighted  pas- 
seiigen*    Tins  experiment  was  repeated,  during  the  course  of  the 

d^rt  witti  each  puwnger  boat  as  it  came  to  the  lailed  tfpaoe,  and 


with  equal  success  each  time.  On  one  occasion  a  towing-rope,  which 
was  much  decayed,  got  foul  with  a  curb-stone  and  broke,  but  without 
causii^  the  slightest  inconvenience,  except  alx)ut  one  minute's  delay. 
The  engine  employed  being  intended  only  for  a  slow  trade,  was  not 
calculated  to  go  at  a  greater  speed  than  eighteen  miles  ])er  hour ;  but 
it  was  the  opinion  of  all  present,  that  with  proper  passenger  locomo- 
tives, a  speed  might  Ije  obtained  equal  to  that  upon  the  best  railways, 
few  of  the  latter  possessing  the  adviuitage  secured  by  the  canal  bank 
of  'Aper/wJ  /erf /  throughout. 

Tiie  nature  of  the  motion  was  highly  gratifying  to  all  the  passen- 
gers, being  more  uniform,  steady,  and  smooth  tliau  w hen  the  boats 
were  dtawn  by  horses. 

Several  of  the  heavy  (ma««ted)  vessels  were  also  taken  in  two 
during  the  two  days  of  trial,  at  the  rates  of  3,  3J,  4,  and  5  miles  per 
hour ;  and,  on  one  occasion,  two  loaded  sloops,  and  a  large  waggon 
boat,  were  together  attached  to  the  engine,  luul  hauled  with  ease  at 
the  rate  of  2?  miles  per  hour,  whilst  only  oui'/ourth  of  the  steam  wa« 
allowed  to  pass  the  tiirottle -valve. 

The  foregoing  statements  render  palpably  apparent  the  immense 
advantages  w  hicli  might  be  gained  by  this  new  adaptation  of  steam 
power — a  great  economy  in  haulage  expenses,  as  one  engine  might 
draw  at  least  0  sloops,  which  now  would  require  from  eighteen  to 
twenty-four  horses,  and,  if  mvessary,  at  double  the  present  speed ; 
and  a  pntportional  increase  of  the  importimt  traffic  on  the  canals 
which  might  be  reiLsonably  expected. 

Passengers  would  incre«u»e  in  a  great  proportion,  when  attracted  by 
economy  and  speed  of  tnuisi)ort.  The  Union  Canal  might  Ije  tra- 
\ersed  in  two  hours,  and  the  Forth  and  Clyde  Canal  in  one  and  a 
ludf,  instead  of  four  hours  and  three  and  a  half,  as  at  present,  and 
this  by  only  assuming  IG  miles  per  hour,  though  more  might  easily 
be  performed,  as  the  experiments_,have  shown. — Olagow  Courkn 


THE  EXPERIMENTAL  PAVING  OF  OXFORD  STREET. 

The  extended  time  allowed  by  the  Marylebone  vestry  for  testine 
the  durability  of  the  various  specimens  of  experimental  paving  laid 
down  in  Oxford -street  having  expired  on  the  the  3rd  ult.  a  large  body 
of  the  members  of  the  Experimental  Paving  Committee  proceeded 
to  Oxford -street,  for  the  purpose  of  entering  into  a  minute  examina- 
tion of  the  specimens,  prior  to  coni])leting  their  tinal  report  and  re- 
commendation to  the  vestry  as  to  the  plan  which  it  would  l>e  most 
advisable  to  adopt.  The  blocks  of  granite  laid  down,  and  the  inter- 
stices of  which  are  filled  up  with  Claridge's  Asphalte,  wiis  found  to 
be  in  excellent  condition,  as  was  also  the  granite  laid  down  by  tlie 
parish  and  grouted  together.  The  Basteime  Gaujac  bitumen  liad 
stood  the  test  of  the  wear  occasioned  by  the  number  of  vehicles 
passing  through  this  extensive  thoroughfare  in  a  surprising  manner, 
but  at  parts  where  the  traffic  is  most  severe  here  and  there,  slight 
r\its  are  perceptible.  On  arriving  at  the  wooden  blocks,  the  surface 
was  found  to  be  as  smooth  and  even  as  when  first  laid  down.  Five  of 
the  blocks  w  ere  taken  up  and  minutely  examined  by  the  committee, 
and  one  of  them  split  into  pieces  for  the  purpose  of  discovering  if 
any  symptoms  of  decay  had  made  its  appearance,  but  the  wood  was 
found  to  l)e  iHsrfectly  sound,  and  the  diminution  of  the  length  of  the 
blocks  (12  inches),  notwithstanding  the  immense  weight  of  the  ve- 
hicles continually  passing  over  them,  was  scarcely  perceptible.  Having 
completed  their  survey  of  the  road,  the  committee  adjourned  to  the 
Court-house  for  the  purpose  of  deliberating  as  to  the  best  mode  to 
l)e  adopted,  when  a  long  discussion  ensued  upon  the  subject.  Mr. 
Kensett  supported  the  adoption  of  the  wood,  and  Mr.  Harbutt  and 
several  others  op posird  it  upon  the  ground  that  the  material  was  of 
too  slippery  a  nature  for  horses.  After  a  variety  of  arguments,  iu 
the  course  of  which  three  or  four  amendincuLs  were  put  luid  nega- 
tivetl,  the  following  resolution  was  put  and  carried — viz.  "That  it 
appears  to  the  committee  that  the  wooden  block  paving  luvs  proved 
itself  equal  to  the  traffic  and  paving  of  the  whole  of  Oxford -street, 
luid  it  is,  therefore,  resolved  to  recommend  to  the  vestr}'  to  tulopt  the 
wooden  block  paving  for  that  thoroughfare,  subject  to  certain  condi- 
tions and  regulations."  The  greatest  interest  is  manifest  on  this  sub- 
ject in  Marylebone. 

Engraving  on  Marrle. — A  discover)'  of  some  importance  to  the  btatuaiy 
has  recently  Imjcu  made  by  Mr.  C.  Page,  of  Piiiilico,  by  means  of  wluch  en- 
graving on  marble  is  greatly  improved.  In  cutting  letters  in  marble  in  the 
onlhiary  inctlioil,  the  e<Igcs  chip  ofT,  and  the  defects  are  covered  by  painting 
them  over ;  but  Mr.  Page  obviates  this  difliculty  liy  covering  the  surface  of 
the  polished  marlile  with  a  coat  of  cement  lieforc  the  chisel  is  osed.  The 
cement  eflfcctually  prevents  the  marble  from  chipping ;  and  when  the  CQ4.t&as^ 

is  remoyed,  tlie  ktten  itniiin  m  eeifec^  uil^:»ak\Dk^^^p^« 


THE  CIVIL  BNGINiSER  AND  ARCHITECTS  JOURNAL. 


[OcTOBS 


r.-SK3S10NS  1830. 
Iluua  of  C'ommdiu. — iJatot'PetUions  tuul  FriraloKlls,  and  prugreu  therein. 


Aberljroilinii'k  HaiUiur  .    . 
Abenlren  Jiirbinir 
Ballorhiiev  BnilM  uv 
Buxxdi-y  \Val.rworks  . 
Bath  Cumi'ter) 
BrilaM  'K'niertrorkii 
Blnnlnpltiim  C'aiml 
Biimfnuliam  h  GW  Rluiiv. 
Up.  AuL-klalHib  WcanliiicHa. 
Bbckltmlli  Cmieiery   . 
Bradfonl  (Yorit)  M'awrBorks 
BriBhtoi  " 
Brighim 
»rl«t(>t6 

Briii>hM_ 

Bromptirii  Ktt  Ho»il  . 
Chelicnham  U'aieiniiTki 
Cumniprciol     (Loniliin    ami 

BUrkwall)HailuDy  .        . 
Dean  l^ireat  Hallway   . 
DtiilforU  Pier  .  ircn.  xz. 

Dupilurtl  Pi<T  Juni'tiun  Itlit  v.  I  hVii.  Z>. 
Dupllbril  .Sli^n  Ship  norks  j  tVI).  £2. 
GdinLunili.  LciUi,aiul  Xeu- 

havenliai1«a>  .        -        .  |Fd..  in. 
Elfcmiiutli  llurbdiir  .  jp^lj.  ]2. 

FrabcrUireU  Harbour  .  .  l\'li.  20. 
Oeneral  Cenieicry  ■  \Vph.2U. 

nravesendKa*     .  .    TpIj.  ai. 

flieat'NoTlhof  RnRlanilKn.  IHVI,,  is. 

ftrwl  U>8lem  Kailsay  

Gl«nt  C'lmlral  iri^li  Kailuny 
Kcrtfordiliire  aiul   Gtuuces- 

tendiirc  Cunul  . 


l'VI>.2l. 
tVb.  22. 
Feb.  22. 
lVi>.  22. 


Af-!2. 
AJir  15. 


Kfl. 

.  IVI. 

Uvrrpoul  U'lckii  . 
l.iver|iiKil  Uuildiiifi.i 
LiTcriW    uihI    Malic 

Gxtdiuion RailKay  .  -  ii'Vli.  It, 
LuadonandBinnitigliiiniRB.  ;Kcii.  8. 
rjunJanBriilKrApiiroai-Iifs^i',  vvb.  19. 
IjondflntcCniyJunidiilway  jfV1>.  19. 
1dKii<in  Crmelery  .  .  lI'VIi.  |0. 
London  bGrcEimkhUlii-a}  i[<Vli.  21. 
London    aiul   Smiiliampiuti 

(GiilWfuninra.ulO]lfi»y.  FoV.22. 
London    and    Snuiliamiitan 

fFort<mouihnriinch}ku.  |Fu1i.  a. 
ManrhnierfcffiiminiihaniRa.  )''">>  la 
MnnrhiviuT  and  IUmiin|(h:i 


Dll|^ltl.ncfcRu 


tcfcRuuiiylti 
liIr  Rluay, 


Kdi.  II. 
t'eb.  18. 


Monlilnnil&KlrkinllllDdiKa. 
Ncno|>oli9i(:?t.l>au«.jC;emclTy  Pd,,  21. 
NewHrk  O.-ia  .  iFpIj.  14. 

Najrcutle-upon-Tym  &  N. 


l-Vli.  22. 
¥rh.  22. 
Feb.  11. 
FeU  22. 
Fell.  IS. 
Frb.21. 
Feb.  14. 
Fr!>.  22. 


Nortlipni  t^  E)ult>m(2)Rlwi 

Nonh  MiaiaiHl  Rultway    '. 

Ncrih  Union  Railvny  . 

Nolt  inulisni  I  nrloaurc  h  Caiiul 

Over  Oarwcn  tias 

I'cnh  Hailiuiir  b  Navigaiion 

PorilKhciHl  Pier  . 

VrwbiiiGas 

Fruton  awl  Wyte  Railway 

Prralou  and  U'yre  Hailnay. 

iJnitiMir.  ami  Dw-k   . 
RedcarrKu.  DIlHrlmiir      . 
Rakiir  (Xo.  2)  Harbour       . 
RitbnrmliHesmoira  , 
Hwlulalc  U'atcruorks 
Rorhcj.ler  (.'emetiif  V 
Sawmill  Fonl  Bri.lt'cbRund 
Slnmantion  Railway     . 
South  l^sicm  Railway 
S.  Fdiirm  (DciiariunJ  Ha.  . 
Tirignmuulli  Briiluc 
Tf'iwDorW  .... 
ttne  Sti-Hiu  Ferry 
Wnlaall  Juiu-litm  <'Biial 
Wp.it  Hiiriuun  Railway 

WKhli"»' t  Col™r"s  RaiU-ay  IFeb.  12. 
Ur/Ay-  am/  Jiiaiiigtoa  and  I 
^nair^ham  Oiotl  .        .   F^.  16. 


Mai.  la 
Mar.  IH. 
Mar.  IS. 


.May.  1. 
Mar.  7. 
Mar.  IS. 
Mar.  !♦. 


Apr.  13. 
May  3. 


May  II 
July  1, 


M;iy3l. 

Jiily  30. 
May  13. 

-\liiy   2. 


Aiitf.  17. 

Jiily'la. 
July  Ifl. 


May2S.  June  27. 

Mar.  12.  MayI3. 
Mar.    6.   May  30. 

Apr.  26.   June   0. 
Apr.   a    May   3. 


May  30. 
M.iy  3. 
Apr'.'m 


ViAi.   6.    Fob!20'  jMar!   t 
Foil.  21.  'Mar.  16.  lApr.  12. 


Feb.  22.  j  Mar,  27.  I 


Fe]>.  12. 
Feb.  11. 
M.iy  3. 


Mar.  IS. 
IMar.  18. 
Feb,  27. 
May   a. 


Upr.22. 

Alar.  27. 


July   4. 

I       .. 
;Jiily    1, 

July' 4. 

May'l*. 

k  Ijuly'lO, 
k  July  19. 
I.  jJuly  1, 

1.  jjiily'  1. 
(.   July  19. 

9.  JApr.  19. 
5.  iJuHy  I. 

i.  iJuly  1. 


Iwae  10. 
May2S. 
Mavis. 
I  una  IB. 


\\-h.ri   Mar.  1.^, 'May  7.  June  13. 

'.'e,  IMayH. 
'.  'i\\it.  a   May  3. 


/•■i 


Ju'v  1. 
iJuly  I. 
iJiim'  14. 
jJuiy  10. 

jJuly'l. 

I  :: 

;July  4. 

■July'l, 


PBOCEEDZirCM   OF  SOZEHnFlO   sooiBmss. 

INSTITUTION  OF  THE  ARCHITECTS  OF  IRELAND. 
Thr  first  annual  meeting  of  tliia  excellent  institution  wu  held  on  Wed 


day,  Aug.  2H,  at  No.  10,  (iluuccster-atreet,  fur  the  purpotea  of  electing  a 
council  and  other  officen  for  the  cniuing  year,  and  of  tranuctiog  other  ban- 
neis  of  importance. 

RicHitKo  MoaaiHoN,  Eho.,  the  Vice-President, ill  the  Chair. 

An  animatc<l  conrenatian  ensued  between  the  respected  Chaimiau  and 
olher  genllciuca  present,  oa  the  great  adTantagei  wliich  the  luatilution  nioit 
confer  un  the  country.  It  nai  italcil,  that  while  the  pnifeuioaa]  architecti 
of  Ireland  nere  inferior  to  no  other  class  of  nicu  in  Europe,  in  the  terer*! 
braticbes  of  tbcir  profeinon,  and  nere  coaipeteut  to  raise  the  architeclunl 
taatc  of  the  country  lo  the  pre-emiiieticc  which  we  should  hold  in  ealightened 
auciety,  they  were  thwarted  in  all  their  eflbrls  by  a  body  of  men  who  takl 
claim  to  the  title  of  architects,  though  they  were,  iu  reality,  merely  mechtmicii 
withoiil  any  of  the  knowledge,  taste,  and  learning,  which  are  iudiapeuaable 
to  the  profession.  The  many  tasteless  and  deformed  buildings  which  every- 
where meet  the  eye  while  going  through  the  eonntrj',  bear  undeniable  proof 
of  Ibe  Inith  of  thla  allegation,  wliile  the  chaste  designs  which  are  occasioDally 
met  with  afford  evidence  that  real  taleut,  if  encouraged,  is  not  wanting 
among  iis.  The  Institute  is  foiuided  on  the  principles  of  llie  Koyal  Insti- 
tute of  British  Architecti,  and  it  ii  intended  to  include  among  ita  membm 
and  associates  all  the  qualified  niemliers  of  the  profession  in  the  country,  as 
well  as  all  the  resident  nobility,  gentry,  and  other  encouragen  of  the  fineaiti, 
and  also,  as  hoqurary  or  corres]>anding  luemben,  the  principal  learned  men 
of  other  countries.  The  objects  of  the  society  aro  the  advancement  of  civil 
architecture,  and  of  all  the  other  arts  and  sciencea  connected  with  it ;  the 
formation  of  ahbrary  and  tnuiieuni ;  the  carrying  on  of  a  corresjiondeDce  with 
learned  men  in  all  parts  of  the  world ;  and,  in  fact,  the  raising  of  the  pro- 
fession to  its  legitimate  state  iu  the  country,  and  the  improving  of  the  oationil 
taste  for  architecture. 

Tlic  Secretary  read  a  very  flattering  letter  from  Lord  Fitigerald  and  Veaci, 
cooseuting  to  l>ecome  the  President  of  their  society,  and  also  from  the  &Iai- 
quis  of  Nonuanby  and  other  noblemen  and  gentlemen,  stating  their  traim 
feelings  of  co-operation  with  the  objects  of  the  Initilote. 

Tlic  fohowing  are  the  otGcers  appointed  for  the  ensuing  year : — 

President,  Lord  Fitzgerald  and  Vesci ;  Vice-Pre«ideni,  Richard  MonisoD, 
Esq.  i  Council,  William  Mnrray,  Frederick  Darley,  William  Dean  Butkr, 
William  I'arrell,  James  Shell,  George  Papworth,  and  John  T.  Pspwortk, 
Esqrs.;  Treasurer,  William  Murray,  Esq, ;  Secretary,  John  T,  Papworth,  Esq.  j 
Bankers,  Messrs.  Latouche  and  Co. 

Thr  Afitiiug  Jo¥riial.—\ye  feel  ourselves  called  upon  to  direct  the  allentito 
of  Ihosc  of  our  readers  engaged  in  mining  pursuits,  lo  tlie  auUeription  noir 
•mbers  of  that '— ■    -    -— > -~  -  '  •■- 


SngMsli  I  guimIucI.  in  the  laic  action  fur  libel  bniughl  against  bin 
A'illiiim  Millie  Thomas,    Ttie  jury  exiircaed  llie  lenn  of  all  well-lhinkinc 
mcmbcniof  Nociety  b^  awardin(;a  farlhing  damages,  while  the  judge  awanlnl 


STEAK    VAViaATZOR. 


of  last  month.  Irom  the  dockyard  of  Mr.  Pitcher,  at  NurlhflePt.  The  Sff 
soalna  is  one  of  a  class  built  bv  order  of  Ihe  East  India  Comnaiiv,  for  ihr 
expres-  purpose  of  protecting  Iheir  trade  In  ihe  Indian  seas.  .Slie'is  a  nug- 
niheent  veaxcl.  of  the  highest  onler  of  naval  urchiteeiurc,  and  is  BitiqMdMi 
worthy  of  the  important  post  assigned  lo  her.  She  is  now  in  the  E*:it  India 
D>it'ks  receiving  hrr  engines. 

Tir  Betlim  nnd  lAivrpooI  Steam  -Sliiin. — Mr.  ('unard,  ibe  enterpriang  |»0- 
prieliir  of  the  line  of  steam  shil>s  lo  run  between  Boston  and  I-irerpuul.  rit 
Ilnlifai,  liaa  arrived  in  town.  He  cinio  Jiasseliger  lo  New  York  in  the 
BrititJi  Queen. 

*  IS  delrrmineil,  as  we  are  informed,  ttiat  the  large  taials  of  hitlinr 


Tiieyai       ,  ..  _         .  

Inmls  buililing,  for  the  purpose  of  keeping  up  a  communication  betaeen  nc- 

What  Mr.  Cunnnlasksof  (tie  Bo^lonians  is,  that  (hey  slK'.uld  iinivtdehua 
with  a  wbarr.  without  charm,  at  which  his  vessels  may  W  aafelv  m-wml 
while  in  This  city.  Siich.i  abarf,  it  issup|><i5P.I,  will  cost  from  40,000  dolbus 
'o  SU.OOOilollars,     The  committee  apiwiiiled  some  lime  si  nee  for  that  iiurjur. 


have 


collect  the  m 

-    -,.._.  ."cess.    It  is  not  to'  be  lumiowd  thai  uur 

will  hesitate  a  inumen I  nbniit  serurins  to  Ihcmwtvca  the  eml 

i-l>aekel  commiiiiieation  wilh  Knglsml. 

ineauf  packeLi  between  New  York  9»1 

1  the  Kreat  concentration  of  the  forci^  trade  ia 

prove  the  pi ■ ...-;...  ~e : .. 


li-monlhly  s 
It  naa  llic  ''stnbtiihmrnt  of  reiiii 
l^verjKiol  that  first  Icil  to  t....  ...  ^ 

thai  eity.    We  ought  lo  improrc  the  present  opportunity  of  regaining  our 
fair  share  of  that  trade. 
Ur.  Cunard'i  line  it  te  coaunence  ib  Iripa  od  the  lat  of  H^  mU,  fa 


»■] 
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(bdr  warehouse  in  Camp-liclil.  to  « 


point  of  ttcun  shipa  we  shatt  then  ilanil  iin  a  (lar  witJi  New  yurk.  jr- . 
shin  have  four,  anil  tiir  loine  lime  to  come  she  a  n<it  likely  to  liave  a  ptg^^.^ 
iiumbtr.— itei(«i  Mlii.  - 

Snmiati. — Thii  line  stpamtr  was  launeliLit  at  PortAmiiiith  on  'X'-iesiay, 
2Tlh  of  August,  laiA  imme<iia<ely  aRrr  narpnl  UD<li>r  the  aW  ,  j  .  ix  mnitetl. 
When  that  iraa  done  she  was  taken  inl'i  Uiieli,  iinil  is  there  at  present  (o  he 
nippereil  and  fitted  for  engines,  Inilers.  marliinery.  anil  piulilles.  Tliu  f<i1- 
lowiuK  are  her  dimensions  :—Lcnglh,  180  TpcI  I  5-8  inch;  ilillo  of  keel  for 
tannMe,  137  feet  2  3-8  inchos  ;  entreme  bri'Hiltli.  34  feet  i  inches  ;  dido  for 
lunnagc,  34reet!  depth  iif  huld,  21  feet;  timnni.'e,  W>6. 

PrtimetifHi,  ateain-veuel,  built  in  Sheerni'Si  ilnck-yarrl,  whs  launelied  llin 
23rd  of  Septeml)er ;  lier  dimensions  are  i—Longlh  between  Ihe  ivrpendi<'uliira, 
164  feet ;  keel  for  tonnnfte,  141  fiwt  6  inches ;  e.tlrcmc  lireadtli.  32  feel  B 
iucbcs ;  breHillh  for  tonnage,  32  feet  6  inches  i  iniiiildv4l,  31  feel  10  inehes  i 
depth  In  hold,  IS  feet  T  inciies  ;  lainlcn  in  tiiiiii,  795  ;  licr  engines  are  lo  lie 
of  200  horse  power.    Tliis  vessel  was  liuilt  in  the  shurt  space  of  3  nuinlhs. 

Ltntlkntimg  tf  a  Steamtr,—h  curious  opcratiun  lately  took  place  in  Clial- 
ham  Dudcyanl.  that  ol  len^tliening  the  (ili>:iiii-r  si eiun -vessel.  Hhicli  had 
been  taken  into  dork  for  that  piir[>osi-.  .She  was  s-iwn  in  tno  a  little  more 
thui  orte-third  of  her  lenstli  friim  her  stem,  nnd  wnys  were  liiiil  from  Uir 
fore  part  of  her  to  tread  on,  the  purchase  falls  were  rove,  ami  broiii^lit  10 
two  capstans,  anl  the  order  livinR  given  liy  the  maslei  iliipwri|;ht,  the  men 
hove  away,  ami  in  five  minute*  llie  fore  necliun  »as  sepuraled  from  the  after 
pari  a  ditlance  nf  16  feet.  The  space  lietween  will  now  1)c  filleil  up  hv  new 
timber.  There  il  no  record  ot  any  ship  ur  vessel  liavinj;  been  IcnKlhencd 
in  this  itoek-yani  before  the  Uleum-r. 

A  aplenilid  steam -ship,  of  clKhl  huivlrril  Inns  Inirlhrii,  liuill  fiir  tlic  Kui- 
■ian  (lavernment,  was  launcheil  at  Griivesenil  cm  Monday,  ihe  Olh  ull. 

The  Vrinon  steamer  sailed  on  ."tnlunlay,  the  Tth  ult..'friim  Dlaekwull,  for 
the  (.'ape  of  Good  Hope,  being  the  lirst  attempt  to  semi  an  ocean  sle^mer 
round  timt  point  lo  rndia. 

Vvnal  Stram  Nanigalim. — Meiuni,  Kobins  and  Co.  seem  deli'rtniiml  lo  in- 
Iroducc  slaam  power_on  canals.  On  .Sulurdnv  last  n-e  weni,  hy  invitation,  to 
■       !  llie  exprrimenlal  trip  of  nnulher 

_ _ _ _    ..  _  ..J  which  Ihc  imipelteri  were  used, 

aboLii  n  year  ago,  and  its  name  la  Nmptltn.  It  is  n  mtulory  eiiKin;  of  about 
"  '  I,  of  ihia  town.    Tlie 

.. ... .  _  _ _. J.I  months  ago,  and  is 

thnFfore  too  heavy  for  the  puri>i>sr  ;  l«t  if  the  exponment  Kucceeds.  ma- 
chinery will  be  mailc  expreasly  for  it.  Ihe  action  of  Ilio  propellers  uae  su 
iioleat  u  to  shake  tlic  boat  very  mtich.  anil  cause  great  leakage,  thereby 
rendering  it  unfit  for  use.  To  avf^d  this,  Mr.  Howley  has  adopted  Ihe  rola- 
lory  form,  and  the  motion  is  vcrv  pleasant.  At  n  few  minutes  U'fore  Itrn 
o'clock,  the  loal  set  olT  along  llic  BriiUewaler  Canal,  as  fur  as  a  place  called 
-'      ■"—Ts,  distant  a' --  ' ' ■  -  •-"       -■■  —■■—  ■'- ■- 

five  miles  au  hour.    The  depth  of  water  in  the , , 

■ml  therefore  the  boat  could  nol  go  at  any  speed.  Suhseqiivnlly,  however, 
die  wa*  taken  on  the  river  Irwell,  niul  iinici'eiteil  up  Ihe  river  .is  far  as  ihe 
New  BaJley  Bridge,  ami  she  went  there,  from  the  junction  locks,  in  ten 
minutea.  She  then  went  doM  n  as  far  as  Tlirostle  Nesi  weir,  ami  performeil 
the  distance  from  the  bridge  to  the  kicks  in  eight  minutes,  niul  lo  llie  weir 
in  eleven  minutes  :  thus  going  in  less  than  twenty  minutes ;  slie  then  re- 
lumed from  Throstle  Nest  weir  to  the  locks  in  'iwelTc  minutes.  Several 
gentlunea  were  tm  boanl,  and  expresseil  their  lierfirct  sniislnttiun  at  her 
speed  andmoliun.  She  storied  for  Ijunlon  on  Moulny  morning,  tnjuinit 
another  boat  miih  her.  it  being  tlie  object  <if  Messrs.  Houins.  nulao  mi>^  tii 
gain  speed,  as  to  economise  tlie  labtiur  ol  horses,  (kc.  The  distiinre  hy  cunni 
loLoiuIonis284miles,  and  were  a  direct  line  made  iiulead  of  the  round- 
about "junctions,''  it  might  be  lesseneil  lOOroilea,  and  then  canal  pwaengcr 
traffic  TDUhl  be  a  very  prolitable  undertakii^. 
J/rr  Majtty'i  nrv  Sleamrr  Nediim,  inleniled  fur  llie  monung  line  of 

Eekela  between  IJverpool  nnd  Dublin,  jir,ieeedei I  on  an  expcrimenlnl  trip  to 
ngslown,  under  the  command  nf  Ijieuleiiant  I'Jiilipps.  accompanied  by 
CapUun  Bevis,  her  Majesty's  agent  in  Uverpiiol.  She  arc'implishinl  her  re- 
turn passage  in  the  unparatlcil  short  time  of  nine  hours  anil  thirly-L^ghl 
minutes,  from  pigr  to  pieiT  and  this  under  many  dtsadvantagewis  circum- 
stance!, having  to  conleiid  wiih  a  vcrv  heavy  li.'iun  sea.  iind  her  engines 
being  new  and  stiff,  and  falling  short  fiy  nearly  a  rvvolulion  |«r  minuie  of 
their  speed.  We  undcmtanl  she  «as  fidjtu'nlly  going  thirleen  knots  jier 
log,  and  had  she  been  favoured  by  a  spring  liile.  Iht  piuaagD  ironkl  seareely 
. j„i  _; —  I fi..  — ■  1 : — 1.1..    .1.J  Merlin,  were  mo- 

I,  nnd  Co.  Tlicy  uro  "of  ulHiut  000  liinsUirdeii.  nnd 
mJ  bane  pn«  er.  anil,  owing  to  their  great  Ifcam,  have  ailmirable  aetummo- 
dationi.  Tlie  size  anil  the  strength  of  lliese  vessels,  their  power  whether 
under  canvass  or  steam,  and  the  circumstance  of  Ihi'lr  pasianglhe  periluu 
nivigation  al  the  entrance  of  our  river  by  <layhghl,  a  maltcrof  grunt  con- 
sideratiou  al  all  seasims,  but  particularly  in  the  winter,  liiivr  lufl  tlie  inililic 
iibthing  la  desire. — Lnrrpool  Xlambird. 

Eltrtro-IUagmtlit  t/apigaliua.—Mr,  I'^inulay  reriiilly  received  a  letter  from 
M.U.JaeolH,  dated  St.  Peicrsliiiivli,  on  tlu  aliplicaiiun  of  elect  ro-ina^nelisni 
to  navinlion,  and  Mr.  Faraday  has  CMiieil  it  in  be  inserleJ  in  the  iMuloa 
■luj  B4tiiiiirgh  Philcmkieai  Mofraaiiif  for  llie  eurri'nl  munlb.  The  tollosing 
is  a  short  exlracl  from  ihis  very  curious  papi-r ;— '•  In  Ihe  application  oT 
eleeln-magiie  lim  to  tlie  movemenl  of  maidnnes,  Ihe  must  iinpifflant  obsta- 
cle slwky*  liM  been  tlie  rmbanasHmcnl  and  dillicult  manipiilnti'm  of  the 
battm.  Tliis  abstacln  no  longer  eiisin.  During  ilii>  antumn  of  lOSK,  am) 
at  a  MMon  {in  1639]  already  ton  advanced.  1  mtde,  ns  vou  will  have  Wmeil 
by  Uie  OwHn,  llie  first  ci!|ierimentB  in  navigutlim 'on  Ihe  Neva,  uiih  a 
ten-oBMd  Aallop,  fumjibed  with  pwhllc -wheel*,  which  were  put  in  motion 
by  an  eleeiiv-mwiietie  machine.  Although  we  voyaged  during  entire  days, 
WW  imiil^  Tilhl?  vr  IS ' — '   '  —  — '  — "  — "*-■  -■■■• 


le  hours.    She.  a 


sister  ship,  the  Merl 
delled  hy  Sir  W.  Symondl,  and  tlieir  in^-liincry,  whiih  hns  p.     . 
tlie  VI  ^  first  Drier,  wasconslniclr.1  al  the  eelebralwl  foundry  of  ol 


insulations  in  llic  mnchincs  and  batlerv.  which  coubl  not  be  repaired  on  the 
spot,  llial  1  was  terribly  annoyed.  All  these  repairs  and  important  clianges 
being  nrcomplished,  tm  eiiienments  n  ill  shortly  lie  recommenced.  The  ex- 
perience of  the  past  year,  eombiiwsl  wilh  the  recent  improvements  of  tl« 
iNittery,  give  ns  Ihe  result,  lliat  to  produce  the  force  of  one  horse  Jstciim- 
enginc  exiimation.)  it  will  rcijuire  n  battery  of  20  square  feet  of  platiua  dis- 
tributol  in  n  convenient  manner,  but  1  hope  lliat  eight  lo  ten  njuare  feet 
nill  produce  Ibc  effect.  If  heaven  preserve  my  health,  which  is  a  little 
affeclcd  by  cimliniial  labour.  I  hope  that  by  next  Midsummer  1  shall  have 
diuipiicil  iui  elcclro -magnetic  vessel  of  from  40  to  50  horse  power." 


ESfaiMEEIUlia  WOHKB. 

Oiriiig-MI  at  llir  Bftaimilrr.—V-'e  uoderstanil  that  prepani lions  have  been 
for  aoiiiv  lime  (laii  in  iPTogri'is.  under  the  direction  of  w.  Sluart.  Ksi),,  the 
Su|ierinteniianl  ol  Ihe  Breakwater  In  Plymouth  .Sound,  for  the  puriioM  of  pul- 
tiiiK  a  diving-liell  at  work  upin  a  [nrl  uf  Ihis  grand  national  undertakmg. 
On  Tlnirsilay  last  the  liell  was  lowered  down  at  ihc  western  enil  of  the  work, 
uilb  the  view  of  facilitating  tlic  formation  of  the  foundation  Hi  tliat  enil,fhmi 
3  to  4  feet  lielow  tlie  lowest  ebb  tide  ;  and  Ihe  extension  of  the  skipe  tower 
doun,  roiiiul  Ihe  head,  with  large  blocks  of  granite  dovetailed  honsonlallv 
and  vertically.  Tliis  is  Ihe  first  occasion  im  which  the  bell  has  been  used 
uiwn  tlie  breakwater,  though  it  has  bi'eii  frequenlly  used  in  carrying  on  other 
imblic  works  in  this  port. — Plumnulh  llrrald. 

PiiTtiihraH  Pirr .—U'itli  a  view  In  ttic  |inrt  of  Bristol  >>eeoming  the  I>acket 
siHtiiin  for  Irish  and  fordgn  mails,  a  prospectus  far  a  pier  at  Porlishead  lias 

lieeii  published,  in  order  te -■  -"  ■'— —  -'•'■-  ■■•'-  -  —''  -"■*  -""■".■- 

diau*«t--=--' -'- 

Thon.  „ — — -  

is  already  on  his  tour  of  inspection. —  IValrrfarii 

Pi'mhnikr  Daetgard  is  lo  lie  conaiilerably  enlarge!  westwanl,  and  a  new 
diH'k  formed,  agrotably  to  the  ina;ructionB  of  Government. 

The  BotlnR  Hariaur  Ctmuittrr,  acting  on  the  suggestion  of  Mr.  Valenline, 
have  resolved  lo  unk  a  vessel,  to  net  as  a  breakwater,  at  Ihe  end  of  the  new 
work  in  the  litven.  anil  for  that  purpose  liave  purchased  the  aid  Witliun 
Blenmer'.  this  nnd  someotheriirccaiilionary  mcasuresare  expected  to  preserve 
Ihc  remainder  nf  ihe  work,  of  which  a  very  considerable  portion  was  recently 

IJimliHhbr.—'nw  plan  for  deepening  uth)  widening  the  Till  lietween  llad- 
ilow  nnil'Iill-briilge,  IS  not  to  Ik  rellmiuished.  Tlie  fall  from  Till-biidgd  lu 
the  Fnssilyke  being  only  2  feet,  it  is  proposed  to  cut  a  half  secti  n  canal, 
Ihercby  opening  a  water  cnmmunicntion  fmm  Till-bridgc  lo  the  Koss.  Were 
lliis  ilesirable  <ilijerl  arcomplisbeil,  the  dyke  would  be  rendensl  available  fur 
Ihe  [lurpines  of  navigation  i  and  to  the  agricultural  district  ti  would  prove  a 
ynhinble  nciiuislliun,  as  Ihe  eoni,  coals,  manure,  be.,  now  transmitied  by 
land-cacringc  might  he  sent  liy  vessels  at  a  much  cheaper  rale.— Linco/ii 

Krrr  Urrteg.—A  meeting  was  held  at  Liverpool,  for  the  purpose  of  form- 
ing 11  cumpAnT  lo  iinilrrlake  to  miike  a  tunnel  under  the  Mersey,  to  connect 
liverpoul  wilh  the  Cbesfairu  side  of  the  river.  Mr.  Stevenson.  Jlr.  Vignulcs, 
and  iitlier  eminent  engineers,  declnrcd  the  unileriaking  practicable.— Cilieitrr 
ChroHlflf. 

Tlif  Neireinllt  SHbtrripthiH  H'aler  t'^mfiaiig'i  lanfe  reservoir,  ai  tlie  Vesl- 
gnle,  luis  just  been  ciimpletefl  iiniler  tlie  siipi-rlntendcnce  of  W.  I)  Anderson, 
>>|..  the  engineer  of  tlic  cor|ioration.  It  wilt  hold  more,  we  believe,  than 
four  limes  as  much  water  us  the  old  reservoir,  and  the  town  iiaa  been  par- 
tially suppDeil  from  il  since  Tuesilay  latl.— AVnmifft  Chnmirle. 

GnlHvu  Dcrln.—yi't  stop  the  {iross  to  nnnauiice  the  nllecl  uf  an  exlraordi- 
nary  simng  tide,  iiecnmnnniiil  h1iIi  a  south-west  gale,  to  be  compared  oily 
with  the  hurricane  of  the  7ili  of  January  Inst.  The  gale  burst  in  a  largo 
eoOenlnm  of  iiiir  new  iloeks.  « ithin  idxiut  an  hour  of  hi|ih  water,  and  Hlk^l 
the  liosin.  in  an  inerulitilv  short  period,  lo  williin  10  inches  of  Ihe  coping. 
17ic  dcvastBtiiin  wrought'  by  the  nngry  and  rasing  ekvnent  was  majestically 
terrific.  Tlir  Imineuse  ineres  of  iHilk,  useit  as  ptlci.  wire  shattered  to  pieces, 
aii'l  niilhin|(  could  witlisland  the  force  with  wliidt  the  lute  rushed  in.  The 
gales  fuTlunnlaly  escaped  injury.    Tlie  men  employed  by  Mr.  James  Stephens 


....  ....  ...  llw  covered 

iiy  the  sueree:ling  tides.    No  lives  were  liisL — Uiitfpai/  jtilvrrlmr. 

.Sunn  (/■  Ih/  tUntt  brimv*  tlie  Thamn  ami  Portimoalli.—W't  hnve  recently 
iilnervell  notices  in  the  local  journals  of  in»iiections.  by  commissioners  of 
known  n-sneciahility,  of  hirlsiurn  on  this  const ;  and,  on  making  the  neces- 
sary imjut^us,  we  arc  cieenliinlly  glail  lu  lenni  the  very  important  nature  of 
Ihe  invc:ttlgatlon  In  whldi  llwy  are  engngeil.  Tlicy  have  lieen  anpuintcd  by 
Ihe  Uouni  of  Aibaimlty  to  inspect  the  hnrlmurs  ml  the  co.ist  Iwiween  the 
Thames  and  Portsmouth,  in  onler  to  enable  ihein  to  frame  n  general  report 
foundclon  Hilisfaclury  data  niio  the  meansot  improving  the  cummunlcation 
U-lween  this  country  anil  i'nincE  hy  steam  packets,  and  of  affording  shelter 
to  slii|is  In  distress  duiing  contrary  winds  ur  sturms.  There  is  not  a  single 
liarhuiir  along  the  const  in  ipietlion  which  a  vessel  of  any  considerable  size, 
or  whidl  sleam  packets  can  enter,  near  the  period  of  low  water.  The  com- 
missioners are  Aitmiral  (ionlon.  Colonel  Tliominon  (a  military  engineer), 
Mc-sre.  James  Walker  and  Ciilntl  (civil  engineers).  Ciiptain  Dri^we  (a  member 
of  the  THnity  House),  and  Cnpinin  Vidall  (a  jHist  captain  in  the  navy  J. 


penoDtoQ  boanl,  1  was  nut  well  Htisfivd  witb      ibel^cliangeifiirthe  purpoMofbewinB  the  ree<)Ttqft^\nn9<an7ai»'^ 
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?  River  Dcp  Nil vigation  Improvcmonl  (-omniittcc,  to  iiisperl  Messrs.  Sic-  I  «^^il,  in  Janu;iry.  In  Paisley,  lli 
nson\s  iilans.  and  a!st)  to  hear,  the  n-inarks  of  Mr.  Scot:  RiissoU  on  the  ll;-.t\/i*  likely  to  be  ftnislieu  tlii 
liject.  liiP  Mayor,  John  Uniacko.  Vm\.^  who  presidctl,  exi>lainc<l  tlic  su-yiR        <,')  ^iv\way  isin  a  very  wlvanced 


the 

venson 

subject. 

which  had  twon  taken  by  the  committee  appointed  by  tin*  mi-rtin^  hrW  in 

Decemlwr  last,  whose  report,  with  that  prepari*<l  by  Messrs.  S<evcns()n.  d\il 

engineers,  of  h^linbiir,:;!!.  would  lx»  submitted  tt)  tlie  meeting.    'ITic  citizens  of 

Chester,  he  ol)S4'rved,  entertained  no  hostili.'  feolinj?  to  the  River  Uee  Com- 

Inny,  but  he  lhou;;lit  the  latter  were  bt»und  to  fullil  the  enjrijrements  they 
lad  enteretl  into  wlien  ihey  obtained  th-  ir  l)i]l.  a  century  atf«>.  to  keep  six- 
teen feet  of  water  in  ibe  river  at  mo.Ij  imiIj'  .':j)iini?  tides.  «ir  lorfeii  th:-  tenure 
of  their  occupancy.  If  tlie  citizens  of  (  besirr  e'.ul<i  not  pet  the  redn'ts  liiey 
S4iuuht,  their  only  course  \NOuid  I  c  to  deiuand  it  at  the  hands  of  pariiamrnl. 
Ijfie  reiM)rts  in  mieslion  were  ti»en  read.  b>  wliich  it  appearerl.  altera  care- 
ful survey,  that  tbe  estimated  exjHMJse  of  ifnpnivin.^  ibe  navijijatioB  of  the 
River  Dee.  from  Cbester  to  Flint,  and  of  obtainini^  sixteen  feet  at  hiyh  water, 
of  ordinary  spring  tides  up  to  Cluster,  >uis  as  follows  : — " 

For  improving  the  turn  at  tlu^  Cheesi?  House,    . 

For  forming  nibi)!e1ace\\ alls  at  the  lirst  arnl  second  turns 

Uehiw  the  Cheese  Mouse 

For  extending  the  stone  causeway  from  the  Lower  l^irrel 

Perch  to  the  Pentre  Rock,  incfnding  perches  or  bcaci.ns 
For  a  steam  dre<lgc,  witii  ap^mraius  ami  ]mnts,  and  inr 

dredging  tlie  Iwd  of  the  river,  so  ;ls  t»>  obtain  sixtci'n 

feet  at  high  water  <»f  ordinary  spring  tides 
Incidents  on  22,&H/.  B«.|  at  10  (»er  cent    .... 

Total 

Mr.  J.  .S.Russell,  of  Olasgow.afterwaid^  a»ldres.ved  tln'  meeting,  contending 
that  a  simple  practical  pi  .nof  improvement  wiis  now  propo^ecl  to  the  inliabi- 
lauts  of  (iiester,  which  would  repiiy  them  in  a  few  years,  by  tbe  increase  «d' 
dues,  for  the  money  they  had  exiuMKlel.  when  Ihey  m'glit  pr(»eeed  still  further 
witli  their  improvenunis,  aiKl  deeiKMi  tbe  river  Irom  sixteen  to  twenty  feet. 
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C)n  the  motion  of  J)r.  Thackeniv.  stH"oude<l  by  Iv  S.  ^V'alker,  l"is'|..  the  rejuat 
of  the  Messrs.  Stevenson  wa»  adopted.  \V.  11.  Brown.  Kso.,  .said  he  had  wen 
authori/.ed  to  state  to  the  meeting,  that  the  River  Pee  (  orflpany  would  give 


their  fullest  consideration  and  aid  to  any  definite  well-considered  plan  for  the 
imf-rovement  of  the  river;  they  had  consulted  some  of  th<'  most  eminent 
engineers  on  the  5ubject.many  of  whom  c»»nsidered  the  dredging  scheme  ;is 
quite  problem«itical ;  but  stilf  the  company  were  qui  e  willing  to  aid  the 
committee  in  making  a  trial  of  it,  and  for  that  purpose  they  had  agreed  to 
jjive  200/.  towards  furnishing  a  dredging  rnacbiiie  ami  wcrtin^;  it  riear  tbe 
bends  of  the  river.  Mr.  Stephenson  and  Mr.  Rus.«!el  remarked  llrit  no  per- 
manent good  ellect  could  lx>  produced  at  the  bends  of  tbe  river  by  dredging, 
until  the  walls  name<l  in  tbe  rejiort  were  made.  \V.  Warrlell.  rls(j.,  after- 
wards Hfldressed  the  meeting,  expressing  a  hope  thu  tbe  River  J')ec  ComiKiny 
would  go  Iiand  in  hand  with  the  mwting  in  carrying;  jmt  the  improvements 
suggested. 


PROORESB  OF  RAZIil^AYS. 


T^Hcastcr  and  Preslon  Railirat/.  and  Wyrc  Rniltvaif. — 'flio  operations  on  both 
these  lines  of  railway  are  now  proceeding'  with  all'  possible  activity.  On  the 
Ijancaster  line,  the  viaducts,  Ivc,  required  for  carrying  tbe  line  to  a  ter- 
minus, in  this  tow  n,  are  in  a  state  of  considerable  loVwardness.  The  works 
on  tlic  Wyre  line  are  also  Ivginning  to  assume  a  busines.i-like  apjM'arance  at 
this  end  ot'the  line,  and  a  large  skew  bridge  crossing  Ashton-lane,  promises 
to  be  a  very  elegant  structure.  We  are  inforrnwl  bv  a  jjcntleman  much  in- 
terested in  the  railway  operations  t)f  this  neighbourliood.  that  tlie  linos  will 
f)robably  open  simultaneously  ;  but  it  is  fully  exix»cted  that  the  L-mcaster 
Ine  will  be  readv  for  ojiening  in  June  next.'  At  Fleetwood,  the  buildings 
are  going  on  witfi  great  spirit.  An  botel.  on  a  very  ext'nsive  and  splendid 
scale,  is  on  tlie  eve  of  Icing  irect(«l.  (iieatcr  enlj'rprise  has  been  lately 
exhibited  in  tbe  progre^.s  of  tlie  Wyre  railway,  and  other  erections  connecteil 
with  it,  than  bas  licen  tbe  case  at  any  previous  periorl.— /V.s7«/*  Chmnirlv, 

Chester  and  Cn-ur  oud  Hirhvvhrad  /itifiicai/s. — M*e  think  our  friends  who 
have  not  lately  vi.sitcd  the  two  railwav.s  in  course  of  con«;iruction  in  tlie 
vicinity  of  this  city,  would  be  much  gratified  by  an  inspi«ction  of  the  works, 
which  are  progressing  with  great  ranidity.  We  wou  (1  especially  recr)m- 
mend  to  their  notice  the  railway  at  I  ptdn.  and  the  nfjueduct  under  the 
canal  at  Christleton,  through  which  tbe  Chesier  and  Crewe   railway  is  to 

}»ass.  llie  inverted  arch,  w bich  is  to  bear  tbe  weight  of  one-half,  is  now 
inishe<1.  We  understand  the  canal  will  Ix*  tumed  from  its  present  tem- 
|)orarv  course,  and  flow  over  Uie  acquwluct  in  two  or  three  montbs.  The 
Ijjumfation  of  tbe  Tarvin  Road  bridge  is  Iji-ing  l.iid.  and  the  double  line  of 
permanent  rails  bc'tween  that  place  and  Chester  give  a  very  finished  appear- 
ance to  that  j)ortion  of  the  line.— CV/cA/fr  GazfUe. 

The  Midland  Cmntlex  Raihvaij  Ctmipauy  have  very  wisely  instituted  a 
third-class  train  of  carriages,  by  which  passengers  are  conveyiMl,  morning 
and  evening,  between  Derby  and'  Nottingham,  i'ttr  a  .ihiUine  each.  We  hear 
also  tliat  last  week  an  arrangement  commenced,  by  which  passengers  from 
Birmingham  and  Derby  can  reach  Nottingham  in  lime  for  the  C(»acbes  to 
Lincoln  and  Hull. 

Gfasgon\  PahUtj.  and  (irntrnk  /iailieaj/. — Uisl  monlh  the  directors  of  this 
railway  made  their  (^uaiterly  inspeciion  of  the  worLs:— In  (Jlasgow,  on 
what  IS  calle<l  the  Joint  Jjne.  the  piers  of  the  arches  are  springing  up  in 
every  direction  ;  anil  although  so  lately  c<.mm;^neiHl.  the  works  are  well  for- 
ward. Most  of  the  masonry  l>etween  (ilasgow  and  Paisley  is  compIete<l. 
aral  the  line  is  almost  entire.  Several  miles  (if  the  ])ermancnt  rails  are  now 
laying,  and  in  a  month  or  two  the  cutting  at  Arkleston  will  be  the  only  part 
uamkJM.    Xbv  lunnel  there  a  Unog  bricked,  and  will  Uo  readyi  ve  unuer- 


the  masonry,  which  is  of  the  most  imiiosinif 
this  year.    From  Paisley  to  the  river  firyfe 

^ ^  state;  and  tlience,  over  the  entire  Risbop- 

tonTw.tnict,  the  rapi()  advance  made  during  the  last  three  months  appears 
wonderfn?/ '\ hcii_jhe  nattu*e  of  the  material  is  taken  into  account.  The 
tunnels  esi»o«?f5^re  pushed  forward  with  great  energy  and  detirmiiKition. 
and  their  nos/ tion  is  in  pleasing  ccmiraiit  with  tbe  popular  predictions  of 
six  months  Ijaek.  The  M'est  Ferry  cutting  is  finished,  and  presi>nis  a  splen- 
did vista  of  i>erpcndicular  n;cks.  About  15.000  yanls  of  whin  rock  liavc 
breii  excavated  lierc,  at  the  ex|)ence  of  nearly  100,000  Ujs.  of  gnnpowibr. 
— (irtrnock  yfdirrther. 

York  and  North  Midland  RuU  tea  if. —The  l.iying  of  the  sectmd  line  of  rai's  li 
pr«)cr«ling  with  rapidity,  and  will  be  completed  from  this  city  ( York)  lo 
the  junction  in  about  four  montbs.  The  other  works  from  Milford  to  Altotti 
are  progressing  very  favourably,  and  no  doubt  exists  that  the  contraciurN 
will  have  completed  their  res]>ective  contracts  in  March  iieiLt. —  Yurktkhi^ 
Gazette. 

Stwkaort  Viaduct. — We  mentioned  a  month  ago  that  six  arches  of  this 
stu|)en(ious  un<lertaking  ha«l  been  turned  and  coni]»k!ted ;  since  ilien  another 
of  the  large  arches  ((»3ft.  spsin)  has  Ijeen  turned,  and  the  piers  for  three 
others  are  nearly  ready  to  receive  the  framing  of  the  centn's,  so  that  seven 
arches,  two  of  tlie  small  and  five  of  tlie  large,  are  so  far  completed  as  nov 
to  a.Hsume  a  feature  from  which  the  public  may  gather  some  idea  of  the  ex- 
traoixiinary  magnitude  of  the  undertaking.  Tlie  greatest  praise  ik  due  to 
the  contnictors  for  the  alacrity  with  which  the  work  has  proceede<l :  and 
judging  from  present  appearances,  we  might  venture  to  predict  that  all  the 
ten  arches  on  the  Uincashire  side  of  the  river  will  be  completetl  in  the 
course  of  the  present  year.  This  is  a  most  extraordinary  iiMlancc  of  de- 
spatch even  e<jual  lo  railway  .speed,  when  it  is  told  that  tliev  were  ci»m- 
menced  in  March  last,  that  eight  of  Uicm  are  (i3  ft.  span,  and  five  of  llifin 
73  ft.  alxive  the  surface  of  the  earth  lo  tbe  un<ier  side  of  the  arch,  and  that 
each  will  consume  140.0UO  bricks  and  3,j(K)  feet  of  timber.  , 

South  Eastern  Railivmj.  (GtHt.itone^  Sarreif). — The  line  of  the  .South  Kiif-tcm 
Railway  is  now  Ixiing  set  out  through  this  |Kirish  ami  neigh buurhot^l,  .uid 
active  opi^nitions  are  cxjKcted  to  commence  ui  a  few  weeks. — Susfcj:  Exprcu, 
September  2Uf, 

Birmirifrham  and  Ihrhij  Junction  Railtcatf. — Engineer's  report  at  the  ln< 
h.ilf-yearly  Meeting  licl'd  on  the  29lh  of'  August.    Dk.ar  ,Sir. — Agreeably 
with  your  instniction.^.  1  have  to  .submit  to  you  the  followini^  brief  rcmark» 
on  the  present  state  of  the  works. 

The  double  hne  of  tb.e  permanent  way  is  laid  and  ballasted  tlie  wlu'li- 
distance,  with  the  e.\cepMon  of  about  a  mile  ne.nr  Derby,  which.  I  exivct, 
will  l)e  completed  in  Ih.?  month  of  October.  'I'he  recent  unusually  laavy 
rains,  w  hicli  delayed  the  opening  of  the  line  for  several  wt*eks.  causcil  a 
general  subsidence  in  the  newly-formed  embank menl.s,  and  have  reiptireJ 
great  exertions  on  the  jiart  of  tlie  contractors  to  maintain  tlie  permiiiien- 
way  in  good  order.  No  interruption  to  the  iraflic  has.  however,  ^vaurt"! 
from  this  source,  and  1  ant'cipate,  in  consecpiencc  of  the  nii»i<l  cons<didat:i>u 
of  tbe  embankments,  .«<omc  remiction  in  the  rei)jiirs  during  the  coming  wintir. 

Kxcepling  on  the  jvirt  of  tbe  line  rear  Derl>\  l:efore  mentioned,  litile  n- 
mains  to  be  «lone  by  the  contractors  in  completing  the  line  besides  s-i!'ig 
the  slopc-^  and  similar  works,  and  tbe  progress  makin.::.  will,  I  cxjxTt.  em'-'e 
me  to  bring  nearly  the  whole  f  their  accounts  to  a  close  in  the  courjc  oi  a 
few  weeks.  Tlie  necessary  arrangements  for  commercing  the  conTe}'aiKT  of 
goo<]s  between  Gimiingham  and  Derby  will  Ihj  made  by  the  end  of  .Sep- 
tember. 

The  stations  at  Burton  and  Hampton  will  l;e  compKMed  in  the  cmirse  uf 
the  ensuing  month  ;  and.  in  the  mean  time,  the  nilure  of  the  traffic  at  ihc 
intermeiliate  temporar>'  stations  will  l>est  jH>int  out  the  extent  of  acconuno- 
dation  to  b-e  there  pt?rmancntly  provid(Ml.  Ivgbt  locomotive  engines  have 
now  l^en  received,  and  four  are  in  the  course  of  delivery. 

A  considerable  numl)er  of  cojiclies  have  Ireii  jlai-ed  u|Kin  the  line.  ;'.ml  in 
a  few  weeks  more,  a  stock  of  carriages  will  be  ready  suflicient  tor  ijie  n- 
quirements  of  every  kind  of  trallic  at  present  contemplated.  Fmm  a  cortiil 
revisal  of  the  state  of  the  works,  witli  a  \iew  to  a  final  settlement  of  the 
contractors'  accounts,  1  have  every  reason  lo  lielieve  that  the  total  expeiuct 
under  that  hca<it  will  not  exceed  tlie  amount  of  mf  last  estimate. 

1  am.  dear  sir, 

Yours,  respectfully. 

John  C'.  Birkinsiiaw, 

Henry  .Smith,  F^j.  Resident  F^i(,Mncer. 

MANCHESTER  AND  BIRMINGHAM  RAILWAY. 

ENfJisr.F.R's  RrpoRT  to  the  Board  of  Directors  read  at  the  last  Half-yearly 
McctioKf  held  on  5th  of  Seplcnihcr. 

Gentlemen, — I  beg  to  present  the  following  R<port  on  the  rate  of  profrr»of 
the  works  under  contract  daring  the  last  half-year  : 

No.  \,  or  Fuitjield  Street  Contract, — The  heaviest  work  on  this  contract  if  ih* 
ca»t  iron  oblique  bridge  (of  128  feet  9  inches  span)  over  Fairfield  Street.  Tke 
masonry  of  one  abutment  is  in  a  forward  state,  and  the  rate  of  progress  is  Mch 
as  to  insure  both  being  ready  for  the  erection  of  the  arch  by  the  iDiddle  of 
next  month,  when  the  casliuirsare  expected  to  be  readv,  and  thc'foQnder  has  nn- 
dcrtakcu  to  have  the  iron  work  erected  at  the  end  of  this  year.  The  other  p»irt 
of  this  contract  consists  of  arches  of  brickwork  of  45  feet  span,  of  which  only 
five  remain  lo  be  turned,  and  the  piers  au»l  centres  are  ready,  1  entertain  no 
doubt  of  this  contnict  being  completed  within  the  spcc.iitrd  time. 

No,  2,  or  Chanccrt/  Lane  Cvntract, — Do^-s  not  comprehend  any  workdrn^aDding 
extraordinary  exertions.  All  the  piers  and  abutments  are  built,  and  the  imposo 
ready  for  the  arches.  'I'Jie  n^che^  an*  of  'M)  fert  span,  and  sixteen  only  renaia 
to  he  turned,  which  will  Ix*  aecoinpliNh*  d  in  si\  wei  ks,  A  portion  uf  the  psmpel 
isbuilt^  and  the  rate  of  progress  in  each  department  is  conaistent  with  the  coo- 
tract  being  ccmpleted  within  the  speciticd  period. 

JVTo.  3,  or  High  Road  C4iii/racf,->Chiefly  consists  of  fifty-two  arches  of  36  tet 

ipw,  sixteen  ii  which  mo  tuiaedt    Of  tho  i«iiuua4«Vy  Itw  hmr*  ibt  cwtM 
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examine  the  defigna  sent  in  for  the  new  Royal  Exchanf^e,  and  select  siv  for  the 
choice  of  the  committee.  It  is  said  that  the  last-named  gentleman  han  dorUiicd, 
and  we  lappose  that  the  others  mast  he  placed  in  an  awkward  predicament,  as 
their  immediate  relatives  are  understood  to  be  competitors  in  the  contest.  It  is 
to  be  hoped,  at  all  events,  that  the  design  chosen  may  reflect  credit  on  the  city  of 
Ijondon,  and  that  no  paltrv  considerations  of  mere  rental,  will  lead  to  the  selec- 
tion of  a  project,  whose  only  merit  may  be  its  producing  "  shent  per  shent"  upon 
the  ontlay.  If  such  should  be  the  case,  the  ex-Chancellor  of  the  Exchequer  had 
better  have  kept  his  150,00(W.  laid  out  in  the  purchase  of  valuable  building«i  for  a 
lite  to  receive  such  an  excresence,  and  the  committee  had  better  pause  ere  they 
poll  down  the  wedgelike  masses  in  front  of  ti^  Bank,  which  may  serve  to  con- 
ceal this  evidence  of  the  taste  of  our  cituEcns.  The  eyes  of  all  Europe  may  be 
said  to  be  upon  the  choice  of  the  committee,  which  is  either  to  reflect  credit  or 
upon  our  national  architecture.-— 7*iiiir«. 


Thorwaldten,  who  has  recently  completed  some  mythological  bas-reliefs,  is  at 
present  occnpied  with  a  bust  of  Holberg,  and,  when  Uiat  is  finished,  will  under- 
take, for  the  Baroness  Stampe,  a  statue  of  himself  in  marble.  The  sculptor  is 
now  residing  at  the  beautiful  esute  of  that  lady,  where  she  has  built  an  atelier  for 
his  ate.  He  has  lately  visited  Hamburgh,  and  made  many  short  excursions  in  the 
neighbourhood,  which  have  resembled  a  continued  triumph.  Wherever  he  went 
he  was  received  with  processions,  speeches,  and  all  the  usual  manifestations  of 
respect  and  pleasure :  peasants,  it  is  said,  came  many  miles  to  see  him,  andland- 
loras  refusea  to  accept  payment  for  the  refreshmenu  furnished  on  these  occa- 
tions — a  proof  how  far  his  popularity  has  extended  among  the  people,  however 
imperfectly  the  grounds  on  which  it  rests  may  be  understood. — Athenttum, 

A  RiTSR  Scythe. — ^A  method  has  been  resorted  to  for  the  purpose  of 
cutting  the  weeds  on  the  upper  Witham  of  sewers,  wluch  has  proved  of 
great  utility,  and  is  deserving  of  being  extensively  adopted.  It  is  this : 
several  scythe  blades  are  rivetted  together  in  one  length,  so  as  to  reach 
acrou  the  river,  and  also  to  curve  down  towards  the  bed  of  it.  The  elasti- 
city  of  the  scythes,  and  their  united  length,  naturally  cause  the  curvature 
to  take  the  proper  adaptation,  and  fit  the  bed ;  but  there  are  also  some 
weights  added,  to  assist  in  keeping  the  implement  at  a  proper  depth :  be- 
sides which  it  is  requisite  to  let  the  edge  be  always  horizontal :  a  broad 
piece  of  iron  is  therefore  rivetted  at  each  extremity,  at  right  angles,  and  to 
these  ends  ropes  are  attached.  Three  men  on  each  side  of  the  river  draw 
the  apparatus  upwards,  thus  meeting  the  weeds  as  they  are  bent  downwards 
by  the  current :  by  proceeding  thus  the  weeds  are  cut  close  to  the  roots. 
Four  miles  a  day  can  be  cut  and  cleared,  but  it  is  necessar}'  to  have  four 
men  on  each  side  the  river  to  haul  and  relieve  each  other,  and  eight  men  to 
follow  with  rakes. — Stanford  Mercury, 

Wrought  Iron  ITAee/*.— Bourne,  Hartley  &  Co's.  Patent  Wrought  Iron 
Wheels  for  locomotive  engines,  raik-ay  carriages.  &c.  The  Wheel  is  made 
of  «T0Ught  iron;  the  8[iokes  of  which  are /a/,  and  placed  with  their  edges 
towards  the  running  course  of  the  wheel.  The  Patentees  prefer  making  the 
naves  of  wrought  iron,  but  they  ma^  be  east  on,  though  the  wheel  woukl 
then  be  ii^eriur  to  one  with  wrought  iron  naves. 

Copying  Oil  Paintings. ^Tlie  German  papers  state  that  M.  Lciinnann,  of 
Berlin,  has  invented  a  machine  for  obtaimng  copies  of  oil-coloured  paintings. 
It  is  further  said,  that  the  inventor  produced  with  his  machine,  in  one  of  tne 
rooms  of  the  Koval  Museum,  at  Berlin,  110  copies  of  Rembrandt's  portrait, 
painted  by  himself.  M.  Leipmann  ofl'ers  these  copies  for  sale  at  a  louis-d  or 
each. 

T.  II.  IVyati,  Em.  has  been  appointe<l  architect  and  surve^ror  to  the  Mid- 
dlesex Hospital  in  lieu  of  Mr.  Basevi,  who  resigned  that  appointment 


liZBT  OF  NEixr  PATEHTS. 

ORANTKD   ly   ENGLAND   FROM  5tH  SEPTEMBER  TO  26tH   SEPTEMBER,  1839. 

Charles  Greenwat,  of  Douglas,  m  the  Isle  of  Man,  for  "certain  im- 
protementt  in  «i«^er«."— Sealecl.  September  5 ;  six  months. 

Brtan  Donkin,  of  Blue  Anchor  Road,  Bermondscy,  Engineer,  for  "an 
improvement  or  improttmentt  to  be  U9ed  in  the  process  of  making  paver  by  hand 
or  by  machinery.  Communicated  by  a  foreigner  residing  abrua(i.— Septem- 
l)er'5;  six  months. 

Paul  Robin,  of  St.  Paulas  Cluiin,  London,  Gent.,  for  "  improvements  in 
spinning.^*  Communicated  by  a  foreigner  residing  abroad.--5eptember  5  ;  six 
months. 

John  Rapson,  of  Emmett  Street,  Poplar,  millriglit  and  engineer,  for  **  im- 
provements in  steering  ships  and  vessels.*^ — September  5 ;  six  months. 

I*^rderick  Brown,  of  Luton,  in  the  county  of  Bedford,  ironmonger,  for 
"  improvements  in  stoves  or  Jtre-places-^'—Scptemhor  9  ;  six  monihs. 

Samuel  Stocker,  of  High  Holbom,  pump  maker,  for  '*  improvements  in 
beer,  cyder,  and  spirit  engines. "^Sepitmher  U  ;  six  months. 

Moses  Poole,  of  Lincoln's  Irai,  Gent.,  for  **  improvements  in  apparatus  ap- 
plicable to  steam-boilers  in  order  to  render  them  more  safe  J**  Communicated  by 
u  foreigner  residing  abroad.—September  1 1  ;  six  montlia. 

SrsFMBf  iioGBRB,  of  the  city  of  Bristol,  merchant,  for  "  certain  imprope- 


mcntM  in  buildinp  the  tcatU  of  houses  and  other  ediflees." — September  16;  sii 
montliH. 

Isaac  1)om>s.  of  Masbro,  and  William  Owen,  of  Rt>thcrliam.  lx>th  in  ihe 
(.Miunty  of  York,  civil  engineer::;,  for  "  certain  improvements  applicable  to  rail- 
way s.'tind  in  tin'  ronstrurtion  and  mnnufucture  of  wheels,  engines^  and  machinery, 
to  Ite  UM'd  thrrvimt  part  or  parts  tf  which  are  applicable  io  other  engines,  aid 
which  wheels  without  a  flange  are  also  applicable  for  use  on  turnpike  roads."^ 
.Septeml)er  IC  ;  six  months. 

Jon  Tavlor,  of  Pendleton,  near  Manchester,  joiner  and  builder,  for  *'ctT' 
tain  imprucements  in  machinery  or  apparatus  for  cutting  or  forming  o*namentai 
mouldings  or  devices  in  wood  and  other  materials.^  —  Septonber  19 ;  3ii 
montlis. 

William  Nf.wton.  of  Chancery  Lane,  for  **  an  improved  machine  or  ama- 
ratus  for  weighing  mrions  kinds  of  articles  and  goods.  Communicated  uy  a 
foreigner  residing  abroad. — September  19  ;  six  montlis. 

John  Wertiikimer.  of  M'est  Street.  Finslmry  Circus,  printer,  for  "f«- 
provements  in  producing  ornamental  raised  surfaces  on  paper?*  Communicated 
oy  a  foreigner  residing  abroad, — Seiitember  19  ;  six  months. 

Thomas  Todd,  of  Kingston-upon-Hull,  Gent.,  for  **  improvements  in  pn* 
pelling  vessels'' — September  19  ;  six  months. 

Hknrt  Nerdh  m  Scrope  Shkapnkll.  of  Gosport,  Gent.,  for  ** improve- 
ments in  corkscrews.'* — September  26 ;  six  months. 

Samuel  Wilks,  of  Catherine  Cross,  Darleston.  Stafford,  iron  founder,  for 
**  improvements  in  boxes  and  pins,  or  screws  for  vices  and  presses.** — Septemlfr 
26 ;  six  months. 

William  1 1 i-inrt  Hornby,  and  William  Ketiworthy,  both  of  Blackburn, 
manufacturers,  for  "certain  improvements  in  the  machinery  or  apparatus f&r 
sizeing.  and  otherwise  preparing  cotton,  wool,  flax,  and  other  warps  for  wearimif.'' 
— September  26 ;  six  montlis. 


TO  OORBSSPOlfDBimi. 


We  have  received  aevcrai  more  communicationt  on  railway  emrvea :  v^  are 
q/raid  qf  tiring  the  jtatienee  qf  many  qf  ow  readert  by  the  comtimutnee  ^ 
the  diMCuetion,  but  knowing  the  great  interest  qf  the  ntb^f  io  ike  jwsier 
members  qf  the  prof etsion,  tre  have  been  induced  to  extend  more  ^saee  to  it 
than  we  otherwise  should  have  done.  We  shall  select  a  few  qf  the  eommtmi- 
cations  which  remain  on  our  table,  and  pubUth  them  next  month,  when  we 
hope  the  ducussion  will  terminate,  unlets  there  be  any  additional  eommunies- 
tion  essentially  different  to  what  ha»  already  appeared. 

Nelson  Memorial.  We  have  to  apologize  to  those  par  ties  who  have  for- 
warded  us  additional  descriptions  of  designs,  for  not  making  room  fbr  their 
papers,  we  will  try  what  we  can  do  next  month. 

Letters  from  Mr,  Habershon  and  "  A  Catholic,"  relative  to  our  revier  m 
half-timbered  houses,  are  postponed  until  next  month,  when  we  ekall  conehie 
the  review. 

Thanks  to  Mr,  Lewis  Cubit t  for  his  parcel. 

In  consequence  qf  the  very  great  length  qf  some  qf  the  jstpers  in  the  prt- 
sent  Journal,  which  we  consitUred  best  to  publish  m  full,  rather  than  ikiie 
them,  we  are  obliged  to  postpone  several  communia^ionM,  reviews  qf  ner 
books,  and  the  principal  wood  engravings,  intended  far  this  month. 

The  report  on  the  stone  for  ihe  new  Nouses  qf  Parliament  will  be  con- 
cluded next  month,  we  have  only  one  more  table  io  publish,  which  is  on  the 
chemical  analyses  qf  stone,  by  Prqfessors  Daniel  and  Wheaisione, 

The  Life  qf  Watt,  by  Arago,  will  also  be  concluded  next  month,  it  riffle 
seen  thai  we  have  apparently  placed  ihe  paper  out  qf  its  proper  place,  k/ 
inserting  it  after  our  usual  notice  to  correspondents,  which  isgemeraOy  ihe  em- 
eluding  article  qf  the  Journal,  we  have  so  placed  it  in  order  that  ihe  **  Enbge" 
might  appear  unbroken  when  the  vobune  is  homid  up  ;  the  eontimtanee  vtf 
fbrm  the  first  article  next  month. 

The  third  volume  qf  the  prqfsssUmal  papers  qf  ihe  Royal  Bngimeers  ttm 
received  as  we  were  going  to  press;  each  additional  volume,  we  are  happy  ts 
say,  increases  m  interest. 

We  shall  be  obliged,  if  correspondents  who  favour  us  with  engravings  end 
lithographs  qf  designs  qf  buildings,  will  favour  us  with  a  few  particulars  rr- 
lative  to  their  construction,  cost,  dimensions,  Sfc, 

The  Editor  will  feel  obliged  to  country  subscribers  if  they  will  forward  an 
account  of  icnrks  in  orogress,  or  any  newspapers  containing  artities  or  parognfm 
connicted  with  the  objects  qf  the  Journal ;  it  will  also  be  doing  a  great  serriet  if 
engineers  and  architects  will  cause  all  advertisements  conneeted  udth  emtrnrtt 
to  be  inserted  in  the  Journal. 

Communications  are  requested  to  be  addressed  to  **  The  Kditor  of  the  Ciril 
Kngineer  and  Architect's  Journal,*'  No.  11,  Parliament  Street,  Westmiuttfr. 
or  to  Mr.  Groombridge,  Panyer  Alley,  Paternoster  Row;  if  by  post,  to  be  di- 
rected to  the  former  place  ;  if  by  parcel,  please  to  direct  it  to  the  nearest  of  the 
two  places  where  the  coach  arrives  at  in  London,  as  we  are  frequently  put  ta  ikf 
expence  of  one  or  two  shillings  for  the  porterage  only,  of  a  very  ssnau  parrel. 


Books  for  review  must  be  sent  early  in  the  month,  comrnunicatiemt  en  er  h^fm 
the  20th  (if  with  wood-cuts,  earlier),  and  advertisements  on  or  b^fers  Ihe  25ri 
instant. 

The  First  Volume  mat  be  had,  bound  in  cloth  and  lbitkrid  is  eoi^ 
PRtCE  17«. 
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"  James,"  said  Mrs.  Muirhead  to  her  nephew  one  day,  "  I  never  saw  a 
more  idle  lad  than  yourself;  take  a  book  and  employ  yourself  use- 
fully. It  is  more  than  an  hour  since  joa  have  spoken  a  single  word. 
Do  you  know  what  you  have  been  doing  all  this  while?  You  have 
been  taking  off  and  putting  on  the  lid  of  the  tea-pot ;  you  have  put  the 
steam  which  goes  from  it,  sometimes  in  a  saucer  and  sometimes  in  a 
silver  spoon ;  you  have  amused  yourself  with  examining,  uniting  toge- 
ther, and  lajdng  hold  of  the  drops,  which  the  condensation  of  the  steam 
formed  on  the  surface  of  the  porcelain  or  polished  metal ;  is  it  not  a 
shame  to  employ  your  time  thus  ?** 

In  17/)0,  perhaps,  each  of  us,  like  Mrs.  Muirhead,  would  have  used  the 
•ame  language ;  out  the  world  has  progressed,  and  our  knowledge  has 
increased.  Thus,  when,  as  I  shall  presently  explain,  the  principal  disco- 
Tery  of  our  colleague  consisted  of  a  particular  means  of  convertmg  steam 
into  water,  the  object  of  the  reproaches  of  Mrs.  Muirhead  will  present 
himself  before  us  under  a  different  aspect,  and  little  James  before  the  tea- 
pot, will  be  the  great  engineer  preluding  the  discoveries  which  were  to 
immortalise  him ;  whilst  every  one  will,  undoubtedUr,  remark  that  the 
words,  condensation  of  steam,  soould  so  naturallv  be  found  in  the  history 
of  the  childhood  of  Watt.  Besides,  although  I  may  be  \iTong  as  to  the 
•ingularity  of  the  anecdote,  it  may  not  be  less  worthy  of  preser\'ation. 
"When  the  occasion  presents  itself,  let  us  ])rove  to  youth,  that  Newton 
was  barely  modest,  when,  to  satisfy  the  curiosity  of  a  great  personage, 
who  desired  to  know  how  attraction  had  been  discovered,  he  replied — By 
thinking  of  it  always  !  Let  us  shew  to  all,  in  the  simple  words  of  the 
immortal  author  of  natural  philosophy,  the  principal  secret  of  men  of 
genius. 

The  taste  for  anecdote,  which  our  colleague,  for  more  than  half  a  cen- 
tury, diffused  with  so  much  grace  among  those  by  whom  he  was  surrounded, 
shewed  itself  at  an  early  age.  The  proof  of  it  will  be  found  in  some  lines 
which  I  extract  as  a  translation,  trora  an  unpublished  note,  written  in 
1798,  by  Mrs.  Marion  Campbell,  a  cousin,  and  a  companion  from  child- 
hood, of  the  celebrated  engineer.* 

"  In  a  journey  to  Glasgow,  Mrs.  Watt  gave  her  young  son,  James,  in 
charge  to  one  of  her  friend:!;.  A  few  weeks  after  she  came  back  to  see 
him,  but  certainly  without  thinking  of  the  singular  reception  which 
awaited  her.  Madam,  said  Uiis  friend  to  her  as  soon  as  she  perceived 
her,  you  must  send  James  back  quickly  to  Greenock.  I  can  no  longer 
bear  this  state  of  excitement  in  which  he  puts  me.  I  am  harrassed  for 
want  of  sleep.  Every  night,  when  the  usual  hour  of  bed  time  for  my 
family  is  at  hand,  your  son  contrives,  skilfully,  to  ruse  some  discussion, 
in  which  he  always  finds  means  to  introduce  a  tale  which  necessarily 
beget  others.  These  tales,  cither  pathetic  or  comic,  are  so  charming 
and  interesting,  and  my  whole  family  listens  to  them  so  intently,  that  you 
might  hear  a  fly  buzz.  Thus  hour  follows  hour  without  our  perceiving 
it,  but  on  the  morrow  I  am  almost  dying  with  fatigue  ;  do,  Madam,  take 
back  your  child  with  you." 

James  Watt  had  a  younger  brother,  John.t  who,  by  determining  to 
follow  the  career  of  his  father,  left  him,  after  the  Scotch  custom,  the 
choice  of  his  avocation ;  but  this  avocation  was  difficult  to  find  out,  for 
the  young  student  occupied  himself  in  all  with  e^ual  success.  The 
banks  of  Loch  Lomond,  already  so  celebrated  by  its  connexion  with 
the  historian  Buchanan,  and  with  the  illustrious  inventor  of  loga- 
rithms, developed  his  taste  for  botany.  His  rambles  upon  different  Scotch 
mountains,  caused  him  to  perceive  that  the  inert  crust  of  the  globe  is 
not  less  worthy  of  attention,  and  he  became  a  mineralogist.  James,  in 
his  frequent  encounters  with  the  poor  inhabitants  of  these  picturesque 
countries,  deciphered  their  local  traditions,  their  popular  ballads,  and 
their  wild  prejudices.  When  his  ill-health  detained  him  at  home,  che- 
mistry became  the  principal  object  of  his  experiments.  The  Elements  of 
Natural  Philosophy,  by  *s  Gravesande.  also  initiated  him  into  the  thou- 
sand wonders  of  general  phjsic.  Indeed,  like  all  sick  persons,  he  devoured 
all  the  medical  and  surgical  works  he  could  procure.  These  latter 
sciences  had  so  excited  the  curiosity  of  the  scholar,  that  he  was  one  day 
discovered  carrying  off  to  his  chamber  for  dissection,  the  head  of  a  child 
which  had  fallen  the  victim  of  some  unknown  malady. 

But  Watt  did  not  design  himself  either  for  botany  or  mineralogy,  for 
letters,  poetry,  or  chemistry,  neither  for  physics,  medicine,  or  surgery, 
although  he  wrs  so  well  versed  in  each  of  these  classes  of  study.  In 
1755  he  went  to  London,  and  placed  himself  under  Mr.  John  Morgan, 
mathematical  and  marine  instrument  maker,  in  Finch-lane,  Comhill. 
The  man  who  was  to  cover  England  with  machines,  by  the  side  of  which, 
as  to  their  powers,  the  ancient  and  colossal  machine  of  Marly  would  be 
but  a  pigmy,  entered  on  his  industrious  career,  by  making,  with  his  own 
hands,  subtle,  delicate,  and  frail  instruments ;  those  small,  but  admirable 
reflecting  sextants,  to  which  the  nautica  an  is  so  much  indebted  for  its 
progress. 

Watt  only  remained  a  year  with  Mr.  Morgan,  and  returned  to  Glasgow, 
where  rather  serious  difficulties  awaited  him.    Relying  upon  their  ancient 

*  I  am  iudebtcd  f>  r  thif  curioas  docnment  to  my  friend,  Mr.  James  Watt,  of  Soho. 
Thanks  to  the  profonnd  veneration  which  he  has  preserved  for  the  memory  of  his 
Ulnstrious  father;  thanks  to  the  inexhaasiible  complaisance  with  which  he  has  re- 
ceived all  my  demands,  I  have  been  able  to  avuid  several  inaccurdcies  which 
gilded  into  the  most  esieeiiied  biographies,  and  from  which  even  I,  deceived  by  veibal 
communications,  too  lightly  received,  did  not,  at  first,  know  bow  to  guard  myself. — 
Aote  bjf  M,  Arago. 

f  He  died  in  1762,  onboard  one  of  his  father's  thlps,  on  the  ptsMge  from  Grtcnock 
to  America,  at  the  age  of  23  years. 


privileges,  the  incorporated  trades  looked  upon  the  young  artist  from 
London  as  an  intruder,  and  obstinately  denied  him  the  right  of  opening 
any  kind  of  workshop.  Every  means  of  reconciliation  having  failed,  the 
University  of  Glasgow  interposed,  granted  to  young  Watt  a  small  place 
within  their  own  precincts,  allowed  him  to  estiu)lish  a  shop,  and  honoived 
him  with  the  title  of  their  mathematical  instrument  maker.  Some  small 
instruments,  of  this  date,  of  exquisite  workmanship,  made  entirely  by  the 
hand  of  Watt,  are  still  existing.  I  will  add,  that  his  son  recently  shewed 
me  the  first  sketches  of  the  steam  engine,  which  are  truly  remarkable  for 
their  fineness,  their  strength,  and  precision  of  stroke.  It  was  not,  there- 
fore, without  reason,  whatever  people  may  say.  that  Watt  spoke  with 
complacency  of  his  manual  skill.  Perhaps  you  ^dll  think  that  I  am  over 
scrupulous  in  claiming  a  merit  for  our  colleague,  which  can  add  so  Jittle 
to  his  glory.  But,  I  will  admit,  that  I  never  hear  the  pedantic  enumera- 
tion of  qualities  of  which  superior  men  have  been  despoiled,  without 
remembering  that  bad  General  of  the  age  of  Louis  XVI.,  who  always 
carried  his  right  shoulder  very  high,  because  Prince  Eugene,  of  Savoy, 
was  a  little  hump-backed,  and  who  did  not  think  himself  bound  to  en- 
deavour to  carry  the  likeness  farther. 

Watt  had  hardly  attained  his  twenty-first  year,  when  the  University  of 
Glasgow  attached  him  to  the  University.  He  had  for  his  patrons,  Adam 
Smith,  the  author  of  the  famous  work  on  the  Wealth  of  Nations; 
Black,  whose  discoveries  concerning  latent  heat  and  carbonate  of  lime, 
gave  him  a  distinguished  rank  among  the  first  chemists  of  the  eighteenth 
century;  and  Robert  Simson,  the  celebrated  lestorer  of  the  most  impor- 
tant treatises  of  the  ancient  geometricians.  These  eminent  persons  at 
first,  thought  they  had  only  saved  ^om  the  trickeries  of  coi potations, 
a  skilful  and  zealous  workman  of  mild  disposition ;  but  they  were  not 
slow  in  discovering  the  man  of  genius,  nor  in  shewing  him  the  strongest 
friendship.  The  students  of  the  university  considered  it  an  honour  to  be 
admitted  to  the  intimacy  of  Watt.  Indeed,  his  shop  I  yes  !  a  ehop ! 
became  a  sort  of  academy,  where  all  the  illustrious  men  of  Glasgow 
attended,  to  discuss  the  most  delicate  questions  of  art,  science,  arid 
literature.  In  truth,  I  should  not  dare  to  tell  you  what  part  the  young 
woikman,  only  21  years  of  age,  took  in  these  learned  meetings,  if  I  could 
not  rely  upon  an  anonymotis  article  of  one  of  the  most  celeorated  com- 
pilers of  tne  Encyclopedia  Britannica. 

"  Although  still  a  student,  said  Professor  Robison,  "  I  had  the  vanity 
to  think  mvsi'lf  sufficiently  advanced  in  my  favourite  studies  of  mecha- 
nics and  physics,  when  I  was  presented  to  Watt.  So  that  I  was  not  a 
httlc  mortified  to  see  to  what  an  extent  the  young  workman  was  my 
superior.  In  the  University,  when  any  difficulty  stopped  us  of  whatever 
kind,  we  ran  to  our  workman.  Once  excited,  every  subject  became  for 
him  a  matter  of  laborious  study  and  new  discoveries.  He  never  gave  up 
till  he  had  quite  solved  the  proposed  question,  whether  he  reduced  it  to 
nothing,  or  whether  he  drew  from  it  some  clear  and  substantial  result 
Once  the  solution  seemed  to  require  the  reading  of  Leupold's  work,  tjie 
Theatrum  Machinarum  :  Watt  immediately  learned  German.  Under 
other  circumstances,  and  for  a  similar  purpose,  he  acquired  Italian.  1  be 
artless  simplicity  of  the  young  mechuiic  immediately  gained  the  good 
will  of  all  who  addressed  him,  and,  although  I  have  lived  some  time  in 
the  world,  I  am  obliged  to  declare,  that  I  could  not  cite  a  second  example 
of  an  attachment  so  sincere,  and  so  general  shown  towards  any  person  of 
incontestible  superiority.  It  is  true,  that  this  superiority  was  veiled  by 
the  most  amiable  candour,  and  that  it  was  united  with  a  firm  desire  to 
acknowledge  liberally  the  merit  of  every  one.  Watt,  even  delighted  in 
endowing  Uie  inventive  disposition  of  his  friends  with  things  which  fre- 
quently were  but  his  own  ideas,  presented  under  another  form.  I  have.*' 
says  Robison,  '*  the  greater  right  to  insist  upon  this  rare  mental  disposi- 
tion, as  I  have  personally  experienced  its  effects." 

You  will  have  to  decide,  if  it  were  not  as  honourable  to  pronounce 
these  last  words,  as  to  have  caused  them  to  be  pronounced. 

Studies  so  serious,  and  so  various,  to  which  the  young  Glasgow  artisan 
was  continually  compelled,  by  the  circumstances  of  his  singular  position, 
did  not  hinder  the  routine  of  the  shop.  The  latter  he  executed  by  day; 
while  night  was  sacred  to  theoretical  reseat ch.  Watt,  tiusting  in  iLe 
resources  of  his  imagination,  seemed  to  delight  in  the  most  difficult  un- 
dertakings, and  in  those  for  which  it  might  have  been  sujiposed  that  he 
was  least  calculated.  Will  it  be  believed  that  he  undertook  to  build  an 
organ,  he,  who  was  so  totally  insensible  to  the  charms  of  music,  that  he 
could  never  even  contri'/e  to  distinguish  one  note  from  another;  for 
example,  ut  from  fa?  Nevertheless  he  succcded  in  the  attempt  It 
cannot  either  be  denied  that  the  new  iustnimcnt  exhibited  sonoe  capital 
improvements  in  the  mechanical  part,  in  the  regulators,  in  the  manner  of 
appreciating  the  strength  of  the  wind  ;  but  you  will  be  Fur]>ripcd  when  I 
inform  you  that  its  harmonical  qualities  were  not  less  remarkable,  and 
that  they  charmed  even  professed  musicians.  Watt  solved  an  important 
part  of  the  problem :  he  found  out  the  medium  assigned  by  an  artis^t,  in 
explanations  of  the  phenomenon  of  pidsations;  at  that  time  little  appre- 
ciated, and  of  which  he  could  get  no  information  but  in  the  profouno,  but 
very  obscure  work,  of  Doctor  Robert  Smith,  of  Cambr.dge. 

History  of  the  Steam  Engine. 

I  have  now  come  to  the  most  brilliant  period  of  the  life  of  Watt,  and 
also,  I  fear,  to  the  most  difficult  part  of  my  task.  1  he  immense  im- 
portance of  the  inventions  I  am  about  to  describe  to  you  does  not  admit 
of  a  doubt     Unfortunately,  perhaps,  I  shall  not  be  able  to  mak&  them 
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hii  two  predecesaon,*a]  chough  he  imroduredvomeeueiitulmodificatioiii; 
tlwt,  among  oEben,  of  generating  the  iteun  !□  a  sepaiate  renael.  t  If  it 
ia  of  little  difference  aa  to  principle,  whether  the  ntotire  iteam  be  en- 
gendered at  the  eipen*e  of  the  water  to  be  raited,  and  in  ibe  very  heart 
of  the  boiler  in  which  it  ii  to  act,  or  whether  it  oririutei  in  a  separate 
reiMl,  to  act  at  pleamre,  bv  meani  of  a  communieating  tutw,  having 
acoekaboTe  the  liquid,  which  ia  to  be  ralied,  it  it  certainly  not  the  wine 
in  •  ptulicnl  point  of  new.     Another  chalice  ttUl  more  important,  well 


bU  mder  1o  itppOH  an  «ffct(  pinlDr«1  of  ■  dlfltrent  uid  Inpanui  ehtnci^r 
Herein  »t  cinnm  tNll  lti[iik  lt»l  ll.  Ariru'l  cmdwr  ippcin  for  I  nH.inHI  10  bmT< 
yielded  loblid.ilrelollitlct  the  v.Dlly  or  hliKHiiilrTirtD.inilmidtrlilmKlrpapDlir 

ptrpuMi,  «>  Hnd.an'iDfiill.ibeHirqalixif^omilrr.  Then  li  id  dogbi  vhiirifr 
Wfed  bf  11.  Anu,  mfiiail  Uie  tailie>ih:ilr  •<  the  Minnii'i  vrlttea  «ad  publuhtd 
deKripi[iu>i  of  iRe  »tein-fiii[iH,  bat  be  csiltad  bimieir  wlih  aHertlBi  Ihil  ihc 

on  na  bellei  iroand  Ihia  De  OoV  II  l>  u  be  nreltedl  ihii  H*.  Ann  did  aol  nike 
bluelf  beller  tcqulued  wiib  Ibe  pnUlihed  bluory  at  the  Uf  tm-eDilM,  for  he  »uBld 
Um  lia*e  hMvu  Ihil  the  Ueiqiii  sr  WonxHer  ■»[  uily  mid*  ■  ilnni -engine,  but 
tbU  it  »u  ipplled  lo  the  purpoie  dT  itMat  weter  Dir  Uw  im  of  the  liihibi»DI>  of 
Vuibdl  I  thu  ll  wu  or  more  than  lw»Jigne  power,  iBd  ilul  ll  wu  len  U  wenlkii, 
UMBpt  elfeen.by  Comio  de-  Urdltl,  on  Ibe  Mlb  dty  of  Hiy,  lOU.  obo  (Ivei 

M>e  nun  oaly ;  end  lo  e  i^'lho^^i  "  il«  win'd'raw  sp  fell  nwli  wTiwef 
thr«ih  ■  lobe  or  cbenDel  not  more  Iben  •  ipu  in  width,  oi  wMch  uemnl  It  li  coo. 


— A'oft  «r  tke  (rmtraf  1 


II  U  Uiu  Ibal  II.  into  endo.lly  dliiribUt 
<(  Can-  csmptlltDiii  b.ii  we  lii>r  lo  oer  re 
" ■'       If  condui.— JN'tfi  V  t4i 


It  eonaiilid  of  a  fum 


t  SAVERVS  ENGINE. 
CO  end  boiler  B ;  from  (he  lit 


f  two  pipei,  provided 


of  •learn.     Only  one  Teiael  S,  i.  aKnwii,  ibe  ot 
id   it.     One  of  the  aleam  rruela  being  filled  a 
HI,  cunucuBM.iuu  -u  produeedbyprojeclingcold  wmlcr,  from  a  email . 
1  K,  ifiainil  tho  veisfl;  and  into  Ihe  partial  vacoum  made  by  thai  met 

D  D,  from  a  depth  of  about  twrnty  tttt ;  and,  on  the  ate  am  beinc  let  i 
vntpla  agam,  the  valve  b  doicd.  and  prevented  the  de.cent  of  ifie  wa 


.J  jine  coniiderably,  by  niinc 

only  one  eteam  lettcl.  To  provent  tbe  riih  of  bunting  the  boiler,  ho  anplied 
the  ateelyard  laftty  ralve  V,  invented  by  Papia  for  hji  digeetcr.  The  ^ki 
*ere  managed  by  haad  ;  and,  loaitpply  the  boiler  with  water,  he  had  aimdl 
boiler  adjoining  to  heat  water  tor  tbe  uh  of  the  large  one,  and  thni  pieTenl 

the  Iota  of  time  which  matt  have  octuned  on  lefilGog  it  witli  cold  water. 

TreigoU. 


Newcoinen. 

Sarery  bad  entitled  hit  work,  77le  Mina'i  FrirmJ,  but  the  minrn 
ahowed  themielves  little  obliged  lo  bim  for  hi*  complaitance,  for,  wiib 
only  one  exception,  none  of  ihem  g>vi;  any  orden  forliit  engines.  They 
were  only  employp-d  in  conveying  water  to  difTerent  partt  of  palaces, 
couBtrj-housen,  parku,  and  gBrdcns  ;  and  were  never  u»ed  but  in  altering 
the  level  from  IB  lo  16  yards.  Vie  muBt  acknowledge,  moreover,  that 
the  danger  of  explotion  would  huve  been  coniidemble,  if  there  had  been 
appU>d  to  the  apparatiu  that  i[nInen^e  power  which  their  inventor  ai- 
terted  they  could  attain. 

Althou|;h  the  nrvciiriii  auccens  of  Sarery  wai  rather  imperfect,  yet  the 
name  of  thii  engineer  meritt  a  very  distinguished  place  in  the  histury  of 
the  tteam.engine.  Persom  whose  whole  life  baa  been  devoted  lo  tpecu- 
lative  aubjccti,  are  unaware  what  a  difficulty  there  ia  in  bringing  the  most 
apparently  well  digested  plan  into  eiecuiiun.  I  do  not,  like  a  cele- 
brated German  savant,  pretend  that  nalire  alwayt  criit  oiif  no.'  ao.' 
when  we  wish  to  raise  a  comer  of  the  veil  wliicb  covers  her.  but  by 
following  tbe  tame  metaphor,  we  an>  at  least  allowed  to  affirm  that  thi! 
attempt  Iccomes  so  much  the  more  dclictte  and  dilGcutt,  and  the  aiuxeit 
•O  much  the  more  doubtful,  at  it  reqiiirea  the  coiDbi'iiaKun  of  a  gTialrr 
degree  of  laechanical  skill,  and  the  employment  of  a  \aTge  number  of 
material  elements  ;  under  every  one  of  which  considerBtioiis,  mid  taking 
the  period  into  calculation,  no  one  was  ever  placed  iu  a  more  unfarouruble 
position  than  Saverv. 

I  have  (pokcn  until  now  only  of  thoie  ileam-engineii.  the  reEtenililance 
of  which,  to  those  now  bearing  that  nuine.  is,  mule  or  lets,  indi»puiable. 
Now  1  nhall  consider  the  modern  (ttniu-tngint,  that  which  is  employed  in 
our  roanufactorict,  upon  vessels,  and  in  the  shafts  of  nearly  all  our  mines. 
We  shall  see  it  arise,  increase,  and  develope  itself  someiiines  on  the  in- 
spiration of  tome  chosen  individual,  some  on  the  spui  of  neeesuty,  fur 
neceasitv  is  the  mother  of  genius. 

The  first  name  Which  we  find  in  this  new  epoch,  is  Denis  Papin.  It 
is  to  Fapin  that  France  owes  the  hoiioutabte  rank  which  tbe  chtiuis  in 
the  history  of  the  steam-engine.  Kowever,  the  really  legitimate  pride 
with  which  we  are  inspired  by  his  sucreaa,  will  not  be  without  alloy. 
The  claims  of  our  fellow  eounttyman  are  only  to  be  funnd  in  foreign  col. 
lections,  hii  principal  works  were  published  beyond  the  Rhine  i  hit 
liberty  was  threatened  by  the  edict  of  Nantes,  and  it  was  in  muurnlul 
eiile  that  he  ei:joyed  for  a  moment  that  ol  which  men  of  research  are 
themost  desirous — tranquillity  of  mind.  Let  ut  quickly  throw  a  veil 
over  these  unfortunate  results  of  our  civil  diteords ;  let  ui  lorget  that 
fanaticisTn  attacked  the  religioui  opiniont  of  the  philosopher  of  Uloit, 
and  get  back  to  our  machinery,  with  regard  to  which,  however,  the  oicho- 
doiy  of  Papin  ha*  never  been  contested. 

In  every  machine  there  are  two  things  lo  he  considered— on  the  one 
band,  the  movement,  and  on  the  other,  the  ditpoaition,  more  or  lett 
complex,  with  Eied  or  moveable  parts,  by  means  of  which  tbe  motire 
power  communicates  its  action  to  resistance.  In  the  height  tu  which 
mechanical  knowleilge  has  now-a-day  been  carried,  the  success  of  a 
machine,  intended  to  produce  great  effects,  depends  principally  iijKm  the 
nature  of  the  motive  power,  and  on  the  means  of  applyinj;  and  con- 
ducting ita  power.  And  it  was  to  the  production  ol  an  ecouuniictl 
moor,  ctpable  of  communicating  incessant  oscillations,  and  with  gient 
power,  to  the  piston  of  a  lar^e  cylinder  that  Papin  devoted  his  life.  To 
borrow  afterwards,  from  the  oscillation  i  of  the  piston,  a  tufEcteiil  power 
to  turn  the  stones  of  a  corn-mill,  or  the  cylinders  of  a  tiatling.  engine. 
the  paddle  wheels  of  a  sieam-bout,  or  the  bobbins  of  a  cotton  spinning 
machine— to  lifl  the  clumsy  hammer,  which  beats  with  Ircquent  struket 
the  colonial  lumps  of  glowme  iron,  fresh  from  the  revcibc raring  fiinisee, 
to  cut,  like  a  riband  in  a  Udy's  band,  thick  bars  of  metal  with  the 
sheering  blade  of  "gigantic  scisaan  ;  these  are,  I  assert,  so  many  pru- 
blema  of  a  very  secondary  rank,  and  which  would  not  Itoulle  the  uioft 
commonplace  mechanic.  We  can  therefore  employ  ourr-elvcs  in  coiui- 
drring  eaeluaively  the  meant  by  which  Papin  propoaed  to  engender  his 
oscillatory  motion. 

Let  us  auppose  a  large  vertical  cylinder,  open  at  top.  and  resting  at 
the  base,  on  a  metal  table,  having  a  hole  in  it,  closed  or  opened  at  |.le»< 
sure  by  a  cock.  Into  this  cylinder  let  us  introduce  a  piston,  that  is  to 
Bay,  a  circular  plate  full  aod  moveable,  which  will  close  it  entirely ;  the 
portion  oF  the  atmosphere  which  occupies  the  lower  part  of  tbe  cylinder 


itcond  force  « 


■B" 


pressi  s  cQUally  on  all  sides.  Tbe  piston  will  then  be  acted  upon  bv  two 
opposite  forces,  which  will  keep  It  in  equilibrium  ;  although  it  will  des- 
cend, but  only  by  its  own  cruvity.  A  counterpoise  in  a  small  degree 
heavier  than  the  piston,  will  on  the  contrary  be  sufficient  to  lift  it  to  the 
top  of  the  cylinder,  and  to  keep  it  there.  Let  us  suppose  the  piston 
arrived  at  this  extreme  position,  and  let  us  endeavour  to  point  out  the 
means  of  causing  it  to  descend  ailh  greaifom  and  to  bring  it  back 
again.  Imagine,  that  after  having  closed  the  lower  cock,  we  succeed  in 
iwfdrii7v  annihilating  all  the  air  contained  in  the  cylinder,  in  a  word  lo 
empty  it-  This  vacuum  having  once  been  made,  the  piston  only  re- 
ceiving its  action  Irom  the  exlemal  atmosphere  which  preste*  fram 
above,  vili  rnfidlg  dercend.  This  movement  effected,  tbe  cock  it  opened, 
the  air  immeaiately  retunit  front  below,  and  couuterbalaiiM*  tbe  actmi 
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which  it  travenied,  and  the  external  atmoiiphere  forces  it  to  descend.  To 
effect  the  nece^Kary  refriueration,  Papin,  as  we  know,  was  satisfied 
with  removing  the  pan  of  fuel  which  heated  the  liottom  of  his  metal 
cylinder.  Newcomen  and  Cawley  employed  a  proccKR  much  better  in 
every  respect ,  they  caused  a  considerable  quantity  of  cold  water  to  flow 
into  the  rin(?-like  space  contained  between  the  external  surface  of  the 
cylinder  of  their  engine  and  a  second  c}iinder,  a  little  larger,  in  which  it 
was  enclosed.  Cold  thus  was  communicated  gradually  to  the  whole 
thickness  of  the  metal,  and  ultimately  reached  the  steam  itself.* 

Pbpin*s  machine,  thus  perfected!  as  to  the  manner  of  refrigerating  the 
iteam,  or  of  condensing  it,  excited  the  greatest  interest  in  the  mine  pro- 
prietors—it extended  rapidly  into  Eeveral  counties  of  England  and  ren- 
dered important  service  ;  the  little  energy  of  its  movements,  a  necessary 
consequence  of  the  slowness  unth  which  the  steam  was  refrigerated  and 
lost  itK  elasticity,  was  however  a  deep  source  of  regret.  Chance  luckily 
pointed  out  a  very  simple  means  of  remedying  this  inconvenience. 

In,  the  commencement  of  the  eighteenth  centurv,  the  art  of  stuffing 
large  metal  c}*linder8  and  closing  them  hermeticalh'  by  means  of  metal 
pistons  was  still  in  its  infancy;  therefore,  in  the  first  engines  of  New- 
comen the  piston  was  covered  with  a  luver  of  water  for  the  purpose  of 
filling  up  the  vacancies  between  the  circular  centre  of  this  moveable 
piece,  and  the  surface  of  the  cylinder.  To  the  great  surprise  of  its  con- 
structors, one  of  their  engines  seemed  to  oscillate  niurh  more  rapidly 
one  day  than  it  did  generally.  After  examining  it  caiefully,  ther  saw 
clearly  that  on  that  day  the  piston  had  a  hole  in  it,  and  that  the  cold 
water  fell  in  driplets.  which  in  passing  through  the  steam  were  rapidly 
dissipated.  From  this  fortuitous  observation  is  to  l>e  dated  the  com- 
plete sui>j)ressiun  of  external  refrigeration  and  the  adoption  of  the  rose 
spout  winch  carries  a  shotcer  of  cold  watrr  through  the  whole  extent  of 
the  cylinder,  at  the  time  pointed  out  by  the  descent  of  the  piston.  The 
action  thus  acauires  the  desired  rapidity. 

Let  us  see  also,  if  chance  has  not  a  share  in  another  improvement 
equally  important.  The  first  engine  of  Newcomen  requires  the  closest 
attendance  on  the  part  of  the  person,  who  was  constantly  employed  in 
opening,  and  shutting  the  cocks,  either  to  introduce  aquetms  steam  into 
the  cylinder,  or  to  throw  into  it  a  jet  of  cold  water  for  the  purpose  of 
condensation.  It  happened  one  day  that  this  pers  n  was  a  youth  named 
Henry  Potter,  who  was  very  anxious  of  joining  in  the  jovous  games  of  his 
pla^'fellows.  He  is  buniing  with  the  desire  of  joining  tfiem,  but  the  task 
which  is  confided  to  him,  does  not  allow  half  a  minute's  absence.  His 
head  is  excited,  passion  gives  him  genius,  he  discovers  relations  of  which, 
until  that  moment  he  had  never  had  any  idca.$  Of  two  cocks,  one  was 
to  be  opened  at  the  moment  when  the  beam,  which  Newcomen  first 
introduced  into  his  engines  ^^nth  such  effect,  had  terminated  its  descend- 
ing oscillation,  and  it  was  obliged  to  be  closed  exactly  at  the  end  of  the 
opposite  oscillation.  The  management  of  the  second  was  precisely  con- 
trary. Thus  the  positions  of  the  beam  and  those  of  the  cocks  was 
necesHaiily  dependent  on  each  other.  Potter  took  advantage  of  this  re- 
mark, he  observed  that  the  beam  could  l>e  used  to  communicate  to  the 
other  parts,  all  those  movements  which  the  action  of  the  engine  re- 
quired, and  immediately  carried  his  conception  into  execution.  The 
ends  of  several  strings  were  attacht*d  to  the  handles  of  the  coi'ks,  and 
the  other  ends  Potter  fastened  to  convenient  points  of  the  l>eam,  so  that 

*  R^ivcry  had  alrvaiiy  h^il  n'c«Hir«tf  to  a  rorrent  of  coM  wafir,  wliich  he  turned 
a|Miii  llif  exterior  mirfaer  of  a  ini'tnl  ve*K>l,  to  roiul«n«e  the  tteain  m  hirh  this  vrMel 
rontahu'il.  Surh  Wiim  the  oileiii  of  hU  aiiM»cf«litiii  with  Newc«>inin  and  Cawley,  but 
it  iiin%t  not  br  turEoHeii  that  the  p.itent  of  Savery,  hit  marhiney,  and  the  wtirk  in 
whlrh  he  de.«rrltH'»  them,  are  many  years  later  than  the  uicraoir  of  Papin. — .Vo/e  qf 
Ai.  .4r(ij/o. 

t  A  reeant  rarrlentare  repreventii  vonie  one  invtilni;  an  Irishman  to  a  dinner  of 
piaM  iH^ef  and  potatoet.  "Oh!"  iia>8  the  Irtuhnian,  "  I  have  jntt  had  a  dinner  of 
that  Mine,  b^rrin  the  iiie-it."  Thi«*e«ms  tn  bt>  the  ra»e  with  M.  AraRo  and  hi»  friends, 
l>e  (-uiu  and  l*M|dn.  ihey  contributed  every  thing  except  what  wa>  most  essential.— 
A/ole  of  the  tranitatttr. 

;  Till*  in  one  of  thone  overtlown  descriptions  In  which  M.  Arafto  delights  to  in- 
dulge. A  Mii*ehievona  b<«y,  wantine  to  play  iniant,  immediately  bee«>meii  a  subject 
of  divine  inaplialion.  It  is  our  duty  to  perform  oor  task  strictly,  so  that  we  ft  el 
btuind  to  uxAVr  ihin  apology  to  our  readers  fttr  not  veiling  this  phrase  in  more  sobcJ 
trrins.— A'tf/tf  f(/'fAe  fraisa/afor. 

There  i)n>cccds  also  fmm  the  bottom  of  the  cylinder  a  pipe  Q,  of  which  the 
lower  enu  is  turned  upwards,  and  is  covered  with  a  vnlvr  r;  this  part  is  im- 
niorsrd  in  a  cistern  of  water  called  the  hot  well,  and  the  pipe  itself  is  called 
the  eduction  in|>e.  To  regulate  the  strength  of  the  steam  in  the  boiler,  it  is 
furniHlied  with  a  a:ifety  valve,  constructed  and  uard  in  the  tame  inanner  as 
that  of  Muvery'it  engine,  but  not  loaded  with  more  than  one  or  two  pounds  on 
the  aquare  inch. 

The  mode  of  operation  remains  to  be  described.  Let  the  piston  be  pulled 
down  to  the  bottom  of  the  steam  cylinder,  and  ((hut  the  regulator  or  steam 
valve  /i.  Then  the  pinton  will  he  kept  at  the  huttoin  by  the  ]>res«ure  of  the 
atmoHphere.  Apply  the  fire  to  the  boiler  till  the  steam  escapes  from  the 
safety  valve,  and  then,  on  openint;  the  steam  regulator,  the  piston  will  rise 
by  the  joint  effect  of  the  strength  of  the  steam,  and  action  of  the  excess  of 
Weiftht  on  the  other  end  of  the  beam.  When  it  arrive*  at  the  top  of  the 
cylinder,  cIom*  the  regulator  p,  and,  by  turning:  the  injection  cock  O,  admit  a 
jet  of  cold  water,  wliich  condenses  the  steam  in  the  cylinder,  forming  a  par- 
tial vacuum,  and  the  piston  descends  by  the  pressure  of  the  atmosphere, 
raising  water  by  the  pump  rod  H  from  the  mine.  The  air  which  the  steam 
and  the  injection  water  contain,  is  impelled  out  of  the  snifting  valve  V,  by 
the  force  of  descent,  and  the  injection  water  flowi  out  at  the  eduction  pipe 
Q ;  and  by  repetition  of  the  operations  of  alternately  admitting  steam  and 
injecting  water,  the  work  of  raising  water  is  effected. —  Tredgold* 


the  oncillations  ol  the  beam  acting  on  the  strings  by  ascending  and  des- 
cending, opened  and  shut  the  cocks  and  supplied  the  place  of  iwin^l 
labour ;  and  for  the  first  time  the  steam  engine  acts  of  itself,  for  the  first 
time  it  has  no  other  attendant  near  it  than  the  stoker,  who,  from  time 
to  time  comes  to  renew  and  keep  up  the  fuel  under  the  boiler.  For  the 
strings  of  the  boy  Potter,  manuidcturers  soon  substituted  rigid  vertiod 
rods,  fixed  to  the  beam  and  armed  with  levers,  which  press  upwaids  and 
downwards  the  heads  of  the  different  cocks.  Thi  se  rods  have  now  been 
supplanted  bv  other  combinations,  but  however  humiliating  the  confession 
ma^'  be,  all  these  inventions  are  simply  modifications  of  the  mechanism 
which  was  suggested  by  a  boy  who  wanted  to  join  his  playfellows. 

In  collections  of  apparatus  there  are  a  good  many  machines,  ot  the  utility 
of  which  to  manufacturers  great  hopes  have  been  formed,  but  which  the 
dearness  of  their  construction,  or  their  maintenance,  has  reduced  to  mere 
curiosities.  Such  would  have  been  the  final  lot  of  Newcomen's  machine, 
at  least  in  localities  deficient  in  fuel,  if  the  labours  of  Watt,  of  which  I 
must  now  give  you  an  analysis,  had  not  introduced  an  uiiex])ected  per- 
fection. This  perfection,  however,  must  not  be  considered  as  the  result 
of  any  casual  obiiervation,  or  of  a  single  ingenious  inspiration,  for  its 
author  arrived  at  it  by  assiduous  study,  and  by  experiments  ot  extraor- 
dinar)'  beauty  and  delicacy  1 1  might  be  said,  that  Watt  had  adopted 
Bacon's  celebrated  maxim,  **  To  write,  speak,  meditate,  or  ai*t,  when  we 
are  not  well  provided  with  facts  to  excite  our  thoughts,  is  to  navigate 
without  a  pilot  along  a  coast  bristling  with  dangers;  it  is  to  launch  out  in 
the immentte  ocean  without  compass  or  helm." 

There  ^'as  in  the  collection  of  the  I'nivfrsity  of  Glasgow,  a  small 
model  of  Ncwcomen*s  i>teuni  engine,  which  bad  never  worked  properly. 
.Anderson,  the  Professor  of  Natural  Philosophy,  gave  it  to  Watt  to  repair. 
Under  the  skilful  hand  of  the  workman,  the  faults  in  iL<  cons^truction  dis* 
appeared,  and  from  that  time  the  model  worked  every  year  in  the  lecture 
room  before  the  wonder-struck  students.  An  ordinary  man  would  have 
been  contented  with  this  s^uccess,  but  Watt,  according  to  custom,  ( nly 
saw  the  opportunity  for  deeper  studies,  llis  researches  were  successively 
directed  to  every  point  which  seemed  to  clear  up  the  theory  of  this  ma- 
chine He  determined  the  quantity  of  expansion  of  the  vi-atcr  when  it 
pa*ises  from  :i  lic|iiid  state  to  that  ot  steam  ;  the  quantity  of  water  which 
a  given  weight  of  coal  can  vaporize;  the  quantity  of  steam  in  weight 
which  one  of  Newcomen's  engines,  of  known  dimensions,  consumes  at 
each  oscillation ;  the  quantity  of  cold  water  which  i>  uecessar\-  to  be  in- 
jected into  the  cylinder  to  give  the  descending  oscillation  of  the  piston 
a  certain  power;  and,  finally,  the  elasticity  of  steam  at  different  tem- 
peraiures. 

Here  was  enough  to  have  occupied  the  life  of  a  lalwrious  mechanic; 
Watt,  however,  found  out  the  means  of  succeeding  in  many  and  most 
diffictdt  pursuits,  without  interrupting  the  labours  of  the  workshop.  Dr. 
Cle'and  wished  to  take  me  to  the  house  to  which  our  colleague  used  to 
retire  to  make  experiments  on  leaving  his  shop,  but  unfuttunately  we 
found  it  pulled  down.  Our  sorrow  was  great,  but  of  short  duration; 
on  the  site  of  the  foundation,  still  existing,  ten  or  twelve  hardy 
labourers,  seemed  as  if  sanctif^-iiig  the  birth-place  of  the  modern 
steam-engine.  They  were  hammering  different  i>arts  of  a  boiler,  larger 
certairdy  than  the  humble  dwelling  which  formerly  adorned  the  spot. 
On  this  site,  and  in  similar  circumstances,  the  most  elegant  mansion,  the 
finest  statue,  the  most  sumptuous  monuincnr,  would  have  been  left 
fitting  to  the  genius  ioci  than  the  gigantic  boiler. 

If  the  properties  of  steam  are  still  present  in  your  minds,  you  will  per- 
ceive at  once  that  the  iM.*onomic  action  of  Newcomen's  machine  requires 
two  ine.x)ncilable  conditions.  When  the  piston  descends,  the  cylinder 
must  be  cold,  or  it  would  meet  steam  still  very  ela>tic,  which  would 
greatly  retard  its  action  and  diminish  the  effect  of  ihe  external  atmos- 
pheie.  When,  therefore,  steam  at  \0(y*  C  (212*>  F.)  rushes  into  the 
same  cylinder,  if  the  surfaces  are  cold  this  steam  warms  them  by  a  par- 
tial liquefaction, and  until  they  acquire  a  temperatureof  1(X>>C.  (:^l!2u  F.) 
the  elasticity  is  considerably  diminished.  The  consequence  is,  a  slow- 
ness in  the  movements,  for  the  counterpoise  does  not  lift  up  the  piston 
before  there  exists  in  the  cylinder  a  springiness  sufficient  to  counter- 
balance the  action  of  the  atmosphere.  Thence  also  an  increased  ex- 
pense, since,  as  I  have  explained,  steam  is  very  dear.  Wc  shall  see 
directly  the  immense  importance  of  this  e<-onomic  consideration,  when  I 
inform  yon  that  the  Glasgow  model  used  at  eai'h  oscillation  a  volume  of 
steam  several  times  greater  than  that  ot  the  cylinder.  *  1  he  expense  of 
the  steam,  or,  what  comes  to  the  same,  of  the  fuel,  or,  rather,  if  yuu 
prefer  it,  the  indispensable  pecuniar)*  expense  of  maintaining  the  move- 
ment of  the  machine,  would  be  several  times  less  if  we  could  get  rid  ut 
those  Buctressive  coolings  and  heatings,  the  inconveniences  of  which  I 
have  pointed  out 

This  problem,  apjwrently  insolvable.  Watt  resolved  by  the  simplest 
means.  He  found  it  sufficient  to  add  to  the  former  disposition  of  the 
machinery  a  vessel  distinct  from  the  cylinder,  and  only  communicating 
with  it  by  means  of  a  narrow  tube  provided  with  a  cock.  This  vessel, 
which  is  now  called  ti  condenser^  is  Watt's  principal  invention,  and  not- 
withstanding my  desiie  to  shorten  the  subject,  I  cannot  avoid  explaining 
its  action. 


{To be  continued. ) 
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geniui,  and  Watt  Mmieir  in  cue  of 
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at  lait  obtained  an  introduction  for  him  to  Doctor  Roebuck,  who 
cMabliibed  the  Carron  foundry,  still  emojing  a  high  celebrity.  The 
BHUniiactureT  and  tlie  inventor  united ;  watt  gave  up  lo  him  two-thirda 
of  hla  patent,  an  ensino  is  made  on  the  new  prindplea  and  confirms  all 
hw  theoretical  provisions.  His  success  was  complete,  but  at  this  period 
liie  fbrtnne  of  Doctor  Roebuck  received  a  severe  check  i  Watt's  uiven. 
ticn  vould  have  donhtleas  restored  it,  all  that  whs  wanting  vms  a 
o  auiiply  funds,  but  Watt  thought  it  wat  belter  to  give 


mt  bis  oil 


IS  surreTing  between  the  rivers  Firth  and 
Clyde,  for  one  of  those  gigantic  works  of  which  this  part  of  Scotland  after- 
wuds  became  the  scene,  we  find  tiiat  Watt  employed  himself  in  timilai 
operations  for  a  rival  line  by  Loch  Lomond.  Some  time  after,  be  drew 
up  •  plan  for  a  canal  to  catiy  coal  from  MonUand  to  Glasgow,  of  which 
be  superintended  the  execution.  Several  plena  of  the  same  kind,  and, 
augog  others,  of  a  navigiible  ctmol  across  the  isthmua  of  Ctinan,  lince 
finished  by  Rennle  (  extensive  plans  for  the  improvement  of  the  ports  of 
Ayr,  Glasgow,  and  Grcnock;  the  conitmction  of  bridges  at  Hamilton 
■ad  Sutber^en  ;  and  an  investigation  of  the  ground  across  which  the 
famous  Caledonian  canal  was  to  pass,  then  occupied  our  colleague  until 
the  end  of  1773.  Without  detracting  from  the  merit  of  these  labours,  1 
must  be  permitted  to  consider  their  importance  aa  merely  local,  and  to 
assert  that  their  conception,  direction,  or  execution  would  never  have 
given  a  name  like  that  of  James  Watt. 

If  forgetting  my  duties  lo  the  KCadeniy,  I  endeavoured  to  make  you 
•mile  instead  of  relating  wbaC  is  useful  and  true,  [  could  find  here  matter 
enough  for  a  striking  contrast.  1  could  remind  you  of  such  and  such  an 
author,  who,  in  our  weekly  meetings,  demanda  loudly  to  communicate 
this  little  remark,  that  trifling  reflexion,  the  few  notes  drawn  up  only  the 
evening  belbie ;    I  would  paint  him  to  you  eucNog  his  fate,  when  the 
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A,  of 


the  pails.  Thi 

piBfon  r,  vnirn  is  luppoua  lo  bfl  taken  at  the 
time  of  iu  deacent :  the  iteam  btlow  it  goea  into  the  condenser,  and  ia  coa> 
denied  by  the  jet  which  playa  into  it.     The  sit  pamp  bucket  p  ia   descending 

daring  ibe  prBvioai  siceni.  When  the  piiUin  ia  at  cheboilamof  the  eylic- 
fler,  a  motion  ii  given  lo  the  rod  O,  vhicb  abut*  the  valve*  a  and  c,  and 
openitbe  valve  6;  there  is  then  a  communication  open  by  the  pipe  E,  ke- 
tweeu  the  top  and  hoiiDm  of  Ihs  cylinder,  and  the  nnaanre  of  the  coanter 
vcight  muat  be  sufficient  lo  ovCRume  the  friction  of  the  piiton,  and  eipcl 
the  atcam  from  the  npper  to  the  lower  aide  of  the  platon :  tlie  action  of  the 
-  *■--  alio  to  eipel  li 
itoiihe  liipaa 
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strict  letter  of  the  regulaliona,  when  the  earlier  order  o<  inscription* 
of  some  other  member  puts  off  the  reading  of  it  for  another  week,  leaving 
lo  him,  however,  aa  a  guarantee  during  Ihia  wretched  week,  its  being  in 
safe  custody  in  our  archives  as  a  sesJed  packet.  On  the  other  band,  wa 
should  see  the  creatorf  of  a  machine  destined  to  form  an  epocii  in  the 
annala  of  the  world,  submit  without  murmur  to  the  stupid  caprices  of 
capitalists,  and  bend  doivn  his  superior  geniui  during  eight  years  to  the 
compilation  of  plans,  to  minute  surreys,  to  tedious  details  of  estimatea,  of 
repaira,  and  of  aquare  yards  of  masonry.  Let  us  confine  ourselves  to  re- 
marking, that  this  conduct  of  Watt  arose  from  a  serenity  of  character,  a 
moderarion  of  wishes,  and  genuine  modesty.  So  much  indifTereooe, 
however  noble  might  have  been  the  reasons  fur  it,  is  trill  open  to  blame: 
society  is  in  the  right  to  reiirobale  in  the  strongest  terms  those  of  its 
members  who  by  hoarding  prevent  the  circulation  of  the  specie  of  tba 
country ;  is  it,  however,  less  blamesble  to  deprive  one's  native  land  and 
fellow  countrymen,  one's  fellow  men,  of  those  treasures  a  thousand 
times  more  valuable,  which  spring  from  the  mind,  hoarding  up  for  one's 
self  those  immortal  conceprions,  sources  of  the  noblest  and  purest  mental 
enjoyments,  and  in  depriving  of  them,  the  manufacturers  of  mecbanieal 
combinalionii,  who  would  miJtipIy  to  infinity  (be  produce  of  national  in- 
dustry ;  which  would  to  break  down  fur  the  benefit  of  civilization  and 
of  the  human  race,  the  eflects  of  an  unequal  position  in  society,  which  one 
day  would  allow  us  to  go  through  the  rudest  workshops,  nilhoutwitnessin* 
the  melancholy  sight  of  fathers  of  families,  and  unfortunate  children  of 
both  sexea  reduced  to  the  state  of  brutes,  and  moving  rapidly  tovruda 
the  tomb.  « 

In  the  b^inning  oF  1771,  after  having  overcome  tbe  indifi'erence  ot 
Watt,  he  was  placed  in  communicadiin  with  Mr.  Boultoii,  of  Sobo, 
near  Birmingham,  a  man  of  enterprise,  activity,  and  varied  talents.;  Tbe 
two  partnera  applied  to  parliament  for  a  proloDKution  of  Wall's  patent, 
which  wsa  taken  out  in  176U,  and  had  onlv  a  few  ytara  to  run.  Tbe 
bill  gave  rise  to  a  sharp  debate.  "  This  business,"  says  tbe  celebrated 
engineer  in  a  letter  to  lus  aged  fatter,  "  could  only  be  carried  on  with 
considerable  trouble  and  expense.  Without  the  help  of  some  warn 
hearted  friends  we  should  not  have  aucceeded,  for  many  most  inflo- 
ential  memben  of  the  House  of  Commons  were  opposed  to  us."  It 
seemed  to  me  woriby  of  enquiry,  to  ascertain  what  class  of  society 
belonged  these  inSuential  members  of  whom  Watt  speaks,  who  refused 
to  a  man  of  genius,  a  small  part  of  tbe  riches  which  he  waa  KOiBg 
to  create.  Judge  of  my  surpiise,  when  I  found  at  their  head,  the 
celebrated  Buike  t  Can  it  be  true,  tbat  a  man  can  distinguish  himaelf 
by  the  most  arduous  studies,  be  a  man  of  learning  and  probity,  poai 
in  an  eminent  d^ee  those  oratorical  qualities  which  lead  and  a 
away  political  assemblies,  and  yet  ba  diffident  in  simple  comi 
aenae?(  However,  since  tbe  wise  and  important  amendments  which 
Lord  Brougham  has  inux»duced  into  the  patent  laws,  inventors  will  no 
longer  be  subjected  to  those  protracted  annoyances  to  which  Watt  wis 
expoHed. 

As  soon  as  parliament  had  gTBiited  an  extension  of  Watt's  patent  for 
twenty-five  years,  this  mechanic  and  Boulton,  b  conjunction,  commenced 
St  Soho,  those  establishmenta  which  have  proved  Ibe  most  useful  school* 
in  England  of  practical  mechanics.  Steam-engines  lor  draining  weie 
erected  on  a  very  large  scale ;  and  repeated  experiments  showed  that 
with  equal  effect,  they  saved  three-quarters  of  the  fuel  previously  used 
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Brougham ;  hut  I  cannot  hloinc  it.     Glon'  to  tho!>c  ])eoplc  who  thus  take 
every  opportunity  of  honouring  their  great  men. 

Thus  we  see  five  statues  have  been,  iu  a  short  time,  raised  to  the  memory 
of  Watt.  Must  we  confess  it  ?  These  testimonies  of  filial  piety  and  public 
gratitude  have  excited  the  ill-humour  of  some  of  those  narrow-mindecl  indi- 
viiluals  who  think,  by  standing  still,  to  stop  the  progress  of  centuries  ?  If 
we  were  to  lielieve  tiiem,  warriors,  jntlges,  and  ministers,  (T  nuist  confess 
thoy  have  not  dared  to  say  all  mini^t'^rs,)  have  alone  a  right  to  statues,  aiul 
I  do  not  know  whether  either  Homer  or  Aristotle,  Descartes  or  Newton, 
appear  to  the  modern  Aristarchus  worthy  of  a  mere  bust.  Most  certainly 
they  would  refuse  the  conimunest  medallion  to  I'apin,  Vaiicanson,  Watt.  Ark- 
wriglit,  or  any  other  mechanic,  unkno^^ni,  (lerhaps,  in  a  certain  world,  but 
whose  fame  must  go  on  increasing  from  age  to  a^e  with  the  progress  of  en- 
lightenment. When  such  heresies  dare  to  parade  tiiemselves  iu  the  full  glare 
of  day,  we  must  not  be  ashamed  of  combating  them.  It  i:»  not  without  rea- 
son that  the  public  hns  bciMi  called  a  sponge  for  prejudices,  and  as  prcjtuliccs 
arc  hurtful  plants,  the  slightest  trial  is  enough  to  root  them  out,  if  they  arc 
laid  hold  of  in  the  birth,  while,  on  the  other  hand,  they  cling  firmly  when 
they  have  had  time  enough  to  grow,  and  to  catch  in  their  numerous  folds, 
whatever  is  within  their  reach. 

If  this  discussion  woiuul  the  self-love  of  some,  I  nuist  remind  them  that  it 
has  I>ccii  provoked.  Have  not  the  men  of  learning  of  our  day  made  their 
complaints,  because  they  do  not  see,  among  the  long  rows  of  colossal  statues 
raised  by  the  authorities,  so  sumptuously  on  our  bridges  and  public  places, 
any  of  those  great  authors  whose  inheritance  they  claim  ?  Do  they  not  know 
Iiow  perishable  are  these  monuments,  which  the  hurricane  can  shake  and 
overturn,  which  even  frost  can  nibble  away,  and  bring  down  to  8ha|>elcss 
blocks. 

Their  statiuu*}-,  their  limner,  is  the  printing-press,  thanks  to  the  admirable 
invention  of  which,  works  emanating  from  science  or  imagination,  when  pos- 
st^ssing  real  merit,  can  set  time  and  ])olitical  revolutions  at  defiance.  The 
exactions  of  the  tax-gatherer,  the  mistrust  and  terrors  of  the  t\Tant,  can 
never  prevent  these  i)roductions  from  getting  over  the  most  strongly  guarded 
barrier ;  in  every  shape  a  thousand  vessels  bear  them  from  hemisphere  to 
hemisphere;  they  are  pored  over  in  Iceland  and  the  Isle  of  Van  Dicmcn; 
they  are  read  by  the  cottager's  fireside  and  in  the  dazzling  halls  of  princes. 
Tfie  writer,  the  artist,  aiul  the  mechanic,  arc  known  by  the  whole  world,  by 
all  wliich  is  most  noble  and  exalted  in  man,  by  the  soul,  the  thought,  and 
intelligence.  How  mad  would  he  be,  who  ))laced  on  such  a  stage,  should 
wish  his  features  sculptiu'cd  in  marble  or  in  bronze,  by  the  cliisel  of  a  David, 
to  l)e  ex|io&ed  to  the  gaze  of  idle  loungers.  Such  honours,  I  say  again,  a 
savant,  a  litterator,  or  an  artist,  may  not  envy,  but  at  any  rate  he  shoidd  not 
allow  himself  to  be  declared  imworthy  of  them.  Such  is,  at  least,  the  opinion 
I  have  formed  from  the  discussion  to  which  I  am  about  to  call  your  attention. 

Is  it  not  a  circumstance  truly  strange,  that  such  pompous  pretensions, 
against  which  I  contenrl,  should  have  been  brought  forward  just  on  the  occa- 
sion of  five  statues  being  erected,  which  cost  not  a  farthing  to  the  public 
treasnr}'.  Far  1)e  it  from  me,  however,  to  profit  by  this  mismanagement ;  I 
like  better  to  take  the  question  in  its  general  bearings,  such  as  it  has  been 
put,  the  pretended  su[)eriority  of  arms  over  letters,  sciences,  and  art ;  for  do 
not  deceive  yourselves,  judges  and  ministers  have  only  been  put  in  company 
witli  men  of  war  to  give  them  a  spurious  passjiort. 

The  little  time  which  is  allowed  me  for  this  discussion,  comi>els  mc  to  be 
metho<lical,  and  in  order  that  my  sentiments  may  not  be  misunderstood,  I 
declare  at  once,  that  independence  and  national  freedom  are  to  me  the  first 
of  blessings;  that  to  defend  them  against  the  foreigner,  or  against  home 
enemies,  is  the  first  of  duties ;  and  that  to  have  defended  them  at  the  price 
of  one's  blootl,  is  the  first  of  titles  to  the  public  gratitu<Ie.  Raise  I  raise 
your  splendid  memorials  to  the  soldiers  who  fell  on  the  glorious  walls  of 
Sfentz,  on  the  immortal  battle  fields  of  Zurich  and  Marengo !  my  offering  is 
reafly ;  but  why  call  upon  me  to  act  in  defiance  of  my  reason,  in  contra- 
diction to  those  feelings  which  nature  has  implanted  in  the  heart  of  man  ? 
why  ask  me  to  place  all  militar}-  service  on  the  same  footing  ? 

What  Frenchman,  who  had  but  feeling,  would,  even  in  the  time  of  Loids 
XIV,  have  |)oiuted  out,  as  an  act  of  bravcr>'  in  our  troops,  the  cnicl  scenes  of 
the  Dragonuadcs,  or  the  wreaths  of  flame  which  destroyed  the  towns,  vil- 
lages, and  rich  country,  of  the  unfortunate  Palatines  ?  Some  time  ago,  our 
brave  soldier)',  after  a  thousand  miracles  of  i^atience,  skill,  and  valour,  rush- 
ing into  SaragOKsa  half  overthrown,  reached  the  door  of  a  church,  in  which 
the  preacher  shou'ed,  iu  the  cars  of  his  resigned  congregation,  these  pompous 
words ;  *'  Spaniards,  I  am  going  to  read  your  burial  service."  How  do  I 
know  but  that,  in  this  moment,  the  true  frienils  of  our  national  glor>',  ba- 
lancing the  relative  merits  of  the  conqueror  and  the  conquered,  might  have 
willingly  changed  the  parts? 

I'ut  morality  on  one  side  altogether,  I  give  it  u])  to  you ;  place  in  the  cru- 
cible of  conscientious  criticism  the  |>ersonal  claims  of  some  winners  of  battles, 
and  be  ^ure  that,  after  giving  a  fair  share  to  chance,  an  ally  who  is  generally 
put  out  of  the  way  because  he  cannot  s|)eakfor  himself,  many  supposed  heroes 
will  seem  to  you  but  little  worthy  of  this  iK)mi>ou8  title.  If  it  were  thought 
nccessarj',  I  shouhl  not  shrink  from  an  examination  into  detail;  I,  however, 
who,  in  a  career  purely  academic,  have  fouml  few  opportunities  for  gathering 
])recise  documents  on  such  a  subject.  I  could,  for  instance,  quote  to  you, 
from  our  own  annals,  a  mo<lern  battle,  a  iNittle  gained,  of  which  the  oflicial 
dispatch  gives  an  account  as  of  an  event  foreseen,  prepared  for  with  delibe- 
ration and  consummate  skill,  aiul  which,  in  truth i  was  a  spontaneous  move- 
No.  26.— Vol*  II.— Novembse,  1839. 


ment  of  the  soldier}',  without  any  order  from  the  general  in  command,  on 
whom  the  honom*  has  been  bestowed,  without  his  having  been  there,  without 
his  knowing  where. 


hold  a  second  rank.  Obliged  to  restrain  myself,  I  will  trv  by  fame  to  make 
up  for  number;  1  will  quote  Alexander,  l'ouii)ey,  Caisar,  and  Nai>oleon. 

The  admiration  of  the  Macedonian  conqueror  for  Homer  is  historic;  Aris- 
totle, at  his  request,  revised  the  text  of  the  Iliad.  This  corrected  copy  be- 
came his  favourite  Iwok,  and  when,  in  the  midst  of  Asia,  among  tiie  spoils  of 
Darius,  a  magnificent  casket  decked  with  gold,  with  jewels,  and  with  jMiarls, 
seemed  to  arouse  the  greediness  ofliis  lieutenants,  the  conqueror  of  Arlwla  ex- 
claimed, "  Save  it  for  me,  I  will  keep  my  Homer  in  it.  He  is  the  best  and  most 
faithful  councillor  in  military  matters  T  ever  had.  It  is  but  right,  moreover, 
that  the  richest  elVort  of  the  arts  should  sene  to  keep  the  most  precious 
triumph  of  the  human  mind."  The  sack  of  Thebes  had  alreadv  shown  more 
clearly  still  the  unlwunded  respect  and  admiration  of  Alexander  for  literature. 
One  only  family  of  this  crowded  city  escaped  death  ami  slaverv,  and  that 
was  the  family  of  Pindar ;  one  only  house  remained  standing  amid  the  ruins 
of  the  tenijdes  ;  the  house,  not  of  Epaminondas,  but  that  where  Pindar  was 
bom. 

When  on  the  conclusion  of  the  war  with  Mithridates,  Pompcy  went  to  pay 
a  \-isit  to  the  celebrated  i>hilosopher  Posidouius,  he  forbade  his  lictors  to 
knock  at  the  doors,  acconling  to  custom,  with  their  rods ;  and  thus  says 
Pliny,  for  the  first  time  were  lowered  in  the  humble  abo<le  of  a  savant,  those 
emblems  which  had  seen  the  East  and  West  ju-ost rated  at  their  feet. 

Cwsar,  whom  literature  may  also  claun,  shows  in  twenty  plac<:s  of  his  im- 
mortal Commentaries,  what  rank  the  ditferent  faculties  with  which  nature 
had  so  hberally  endowed  him,  held  in  his  esteem.  How  short,  iiow  quick  he 
is,  when  he  tells  his  battles  and  his  feats  of  war  I  See  on  the  other  hand,  if 
he  finds  any  detail  too  nuich  in  describing  the  bridge  he  had  made  for  his 
army  to  cross  the  Rhine.  Here  it  was  that  success  <lcpeuded  only  on  con- 
ception, and  that  conception  belonged  to  him  alone.  It  has  also  been  already 
remarked,  that  the  part  which  Crosar  assumed  in  preference  in  the  events  of 
war,  that  of  wluch  he  was  proudest  was  a  moral  intluence.  ViBxur  harangued 
hiM  army  is  almost  always  the  first  phrase  of  his  description  of  battles  gained. 
Ceeaar  did  not  arrive  ifoon  enottqh  to  npeak  to  hitt  Holdier«y  to  p.rhort  them  to 
act  wetl,  is  the  habitual  accompaniment  of  the  account  of  a  suqirise  or  of  a 
momentar}'  defeat.  The  general  constantly  takes  care  to  lower  himself  to 
the  writer,  and  m  ffood  truths  as  the  judicious  Montaigne  says,  his  tongue  did 
him  in  many  places  notable  xereice. 

Now  without  any  digression,  without  even  recalling  that  exclamation  of 
Frederick,  "I  wouhl  rather  have  written  Voltaire's  Age  of  Louis  XIV.  than 
have  won  a  thousand  battles,"  I  come  to  Naiwleon.  As  wc  are  in  haste, 
I  will  neither  remind  you  of  his  cclcbratc<l  proclamations  written  in  the  shade 
of  the  Egyptian  pyramids,  by  the  Member  of  the  InHtitnle,  (!eneral  in  Chief 
of  the  Annies  of  the  East ;  nor  of  those  treaties  of  i»cacc  in  which  works  of 
art  and  (science  were  the  ransom  price  of  con({uered  jieople ;  neither  of  the 
profoimd  esteem  which  the  General  when  Emperor  never  ceased  to  manifest 
towards  liagrange,  Laplace,  .Monge  and  Herthollet ;  neither  will  I  speak  of 
the  riches  which  he  showered  on  them.  An  anecdote  little  known  will  more 
directly  fultil  my  object. 

Every  one  recollects  the  ten  year  prizes.  The  four  classes  of  the  Institute 
had  drawn  up  short  accounts  of  the  i)rogress  of  science,  literature  and  art. 
The  President  and  Secretaries  were  to  read  them  successively  before  Napo- 
leon, the  great  dignitaries  of  the  empire,  aiul  the  council  of  state.  On  the 
27th  of  Febnuu^-,  1808,  it  came  to  the  turn  of  the  French  Academy — as  may 
l>e  su])iK)se<l  on  that  day,  there  was  a  more  numerous  attendance  than  in  general, 
for  who  does  not  think  himself  a  judge  in  matters  of  taste  ?  Chcnier  ad(hresse<l 
the  assembly.  He  is  listened  to  in  solemn  silence,  when  suddeulv  the  Em- 
peror  stops  him,  and  bending  forwanl,  his  hand  upon  his  heart,  and  in  a  voice 
affected  by  evident  emotion,  he  cried,  "  It  is  too  much,  gentlemen,  you  l)car 
me  down ;  I  want  words  to  express  my  gratitude."  I  leave  you  to  guess  the 
suq)rise  of  the  assembled  courtiers  who  were  witness  to  this  scene,  they  who 
from  adulation  to  adulation,  had  gone  so  far  as  to  say  to  their  master,  without 
his  scenung  surprised  by  it,  **  When  God  created  Nai>oleon,  he  was  force<l  to 
rest  fn)m  his  labour." 

Uut  what  were  the  words  which  went  so  straight,  so  directly  to  the  heart 
of  the  EmjKjror?  These  were  they,  **  In  those  camps,  where  far  from  the 
misfortunes  of  home,  our  national  glory  was  maintained  untanushed,  arose  an 
eloquence  unknown  till  then  to  the  jieople  of  modern  days.  We  must  even 
confess  that  when  we  reafl  in  ancient  authors  the  harangues  of  the  most  re- 
nowned captains,  wc  are  often  tempted  to  admire  oidy  the  genius  of  the  his- 
torian ;  but  here  doubt  is  impossible ;  the  records  exist ;  and  history  has 
but  to  gather  them  together.  They  came  from  the  army  of  Italy,  those  noble 
proclamations,  in  which  the  conqueror  of  I^odi  and  Areola,  while  he  created 
a  new  art  of  war,  founded  a  military  eloquence,  of  which  he  alone  is  the  best 
mwlel." 

On  the  28th  of  Februar>',  the  day  after  the  celebrated  meeting,  which  I 
have  just  related,  the  Mmutenr^  with  its  irclt  kno\m  fidelity ^  published  a  reply 
of  the  Emi>eror  to  the  discourse  of  Chcnicr.  It  was  cold,  cram[>etl,  and  in- 
significant, it  {XMsessed  all  the  eliaracters,  some  would  say  all  the  qualifica- 
tions of  an  official  document.    As  to  the  incident  which  I  have  related,  no 
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tliiii  akinne'l  HiiMViililiilitf  of  llic  gcui'ml  stott'!  'I'lur  niaalur 
lue  tlic  i^^iiniiiioii  ufPlliir,  ([iviinjiriiy  fur  oiie  nioiiienHo  llic  cniolions  of  liii 
limrt,  iliil  not  lliu  Unu  bend  bis  atavcs  before  tliu  litcrarj'  lille  g;rantetl  to  liin 
by  an  acailuiiiy. 

Then:  rcSecliunii  un  the  coniiiualJTi:  iiicrit  iif  incri  of  si  inly  aiidniun  oftlit 
Kwonl,  *l(liou{i;li  tliey  hive  aiuinly  Iveon  xiiggrHli'd  to  nie  by  what  it  will,  In 
what  u  pusing  under  out  very  i^ycs.  Is  iiot  witlwiil  ils  k|i|iliaitioii  to  llii 
countiyof  Watt.  [  nas  tratelliiig  Indly  in  Eiij^laiul  aiul  iSivtUiiiL  Tin 
kiudncM  with  nlikli  1  waa  iToalud.  iiilliuriDCd  ou  uiy  siilc  tlioH-  dry,  cutting 
and  dirort  quivtiotui  which  unilnr  uiiy  uiIht  ciivuniittancea  ■  jiul^  mily  mi 
Hie  Umch  luuld  dcniaiuL  Alroaily  furioiniy  cll)p^pMl  witii  liiu  duly  whii-h  ] 
had  undertaken,  uf  dclireriiig  uu  luy  rcliim  jud^tiit  un  tlie  illuslriuiu  iiiv. 
cliauic ;  already  feeling  uiiea»y  ox  lo  tiic  Miiemn  BiMcini)ly  liefurn  wliivli  I  Uii> 
to  k|ieik,  I  liiul  iin^red  lliis  <|uealii>n,  *'  What  do  yon  tiiiuk  uf  ilie  indui'iH-c 
exercised  liy  Wall,  on  Ihc  richrh,  power  ami  i>ni>]irrily  nf  EntcUiul  V  I  ilu 
nut  CMgycrato  when  1  s«y  liint  1  liaie  adilrcssed  tliii  i|ueslion  to  luoru  tliiiu  > 
luimltcdiipraons  lickinttiiiK  lo  ill  rhudvs  of  HOeiny,  and  tii  rvvry  sluulp  o1 
politics,  from  tiu-  lui;1u'st  radical  In  tlie  uiost  jircjuiliceil  concert ativc  Tlic 
reply  hm  connhiiitly  liccn  llm  sunc  ;  every  om:  )ilaccil  Hie  (crvices  uf  oiii 
cuHcM^  bIkivc  all  cumpKrwuii ;  every  ime,  innrrovej-,  quiilcd  to  nic  tlic 
■(leeelies  liiaile  at  the  iiiecling  wlieii  ttic  slatiu:  at  Westminster  nns  vutnl  as 
tlie  faithrul  and  iiuauiiuonx  exiitcssiou  uf  llic  fcvlings  of  the  Eni^lish  milion. 
What  d»  llirsc  siu'cclics  say  ? 

Lord  IJveqiuol,  l>nine  .Minister,  calls  Walt  "oiieof  tlie  must  c^lraiinlinary 
lucn  tnnlioni  EiifcUiud  lias  given  liirth,  i>nc  of  Ibe  (crcHlcst  lienefkctorsiif  11k 
liuuiau  race."  Uu  ileclnnw  that  "  his  inventions  have  inrrciued  in  aii  inrnl. 
cvlable  manner  ttie  resource!,  of  his  couiitry  anil  even  IboM!  uf  the  vhnle 
worhL"  Inking  the  iHdilical  siileuf  thr  (jiiciilinu,  "1  liave  livid,"  willed  lie, 
"  ill  un  a^  when  llie  HU('ri;:<s  nf  a  cunipaign,  or  of  a  war,  df|HMHkil  uu  the 
gHndlnlity  uf  seiliui;  without  delay  our  flcrts  nut  uf  port.  Cviilntry  wiiuh 
gifvail  for  uholv  uiuiilhs  auil  iijivet  fniui  t(i]>  to  Imltuin  all  tlie  views  of  no. 
vcniineut.  Tliaidii  lu  the  stcani.eiifaDe  sui-li  dilHcullies  art!  for  ever  at  an 
L'lifl."  "Look,"  »aid  Sir  lluinjihrc}  Davy,  "at  the  metropolis  of  this  jwwer- 
ful  emiurc,  at  onrdiies,  otir  vllUip^  uiir  arscniU  and  our  luanufactureti ; 
VMUiuou  Ilie  Kublcrmneaii  I'avcnu  unit  Ihi'  works  uiceiile<t  oa  the  torface  of 
llici^be;  look  at  unr  rivers,  our  ranali.  tlie  ^as  which  bnllic  our  shores; 
aiiil  cvfrywhere  you  will  find  murks  of  llie  etrmal  henelllt  nf  lliis  gn-at  nuin." 
'■  Ttic  jci-uiiis  nhich  Watt  luis  ilisjdaieil  in  his  admirable  invenlioni,"  kays 
blill  further  the  illnslrioiis  I'rcsiilrnt  of  the  Koynl  Society,  "  has  conlrllnileil 
uioru  tu  show  llie  inwlicnl  iililily  of  liijcnrc,  lo  incrtahe  the  jinwer  of  nuui 
on  tlic  material  wiirld,  hiiiI  lo  nlldti|llyanddilnl•nl1lellec^«'a^tc^of  life,  than 
the  laljours  (if  any  iKTsiiiiiii  luoiletu  timi's."  Davy  docs  not  hi'tilale  at  all  at 
plaiHng  Walt  almvu  Areliimeilcs.  1  lu^Lisson,  I'rci>idejit  of  the  Ikiard  uf  Trade, 
nnigniug  fur  a  inuTiicnt  liis  clium>  as  nil  l!ll^li^l■]uan,  asserts'  thul  coiui<lcrud 
ui  rclatjuii  with  ihe  happiness  of  thi'  hnniau  race,  Watt's  iiiventioui  ajijiear 
to  him  to  limit  the  lii|^ieit  ailminilion.  lie  explains  iu  wliat  HMnner  I  he 
■aving  in  labour,  lliu  iiuh'llnite  mulliplicalion  and  the  elieaiim'SB  uf  niannfac- 
tiircd  gondSiConlriliuletoeiriteuutextaiulriviliiEation.  "  Tlie  steam -eugiiic," 
Mid  he,  "is  thurutbre  not  only  tlie  most  inwuiM  instrument  iu  the  hands  of 
men  fur  changiu);  the  face  of  the  pliyslciti  world,  Init  it  acta  an  an  irresistalilc 
Biond  lever  in  ilrjrilw  forward  tlie  great  rause  of  civilixation." 

In  thiapoiutuf  view.  Watt  iimicun'd  ti>hinilu  hold  n  (IJHlitijiui^hed  rank 
amoiii;  the  lirst  liciit' Victors  nf  tnuhiimnn  rniv.  Arbii  Kiigliiliman.  hudid 
nut  bvoitate  to  »ay  that  wiclioul  the  vt-oikk  uf  Watt,  tin-  Kii^ihh  natiun 
ruuld  iicvTr  liave  iujipurtcd  the  ea|H>iucE  uf  their  kst  wais  with  Fmnre. 
Tbie  samf  idea  is  to  lie  found  In  llic  stiuci'h  uf  anuthiT  rueiiibcr  uf  t^ia- 
in  that  of  h'ir  Juiiuii  Mnckinlnah;  uo'whetlier  it  be  e.\pr(.iiiU'd  in  tetiii» 
"  Tlie  diu'uviTica  <if  Wutthnve  been  the  meiiui  of  riiubliii); 
itaiii  the  niuHi  anluuua  guid  most  dangerous  ennlliit  intvhlch 
■ihu has  ever  lieciiiiiguf^ed."  Kveiylhipgtakcn  into  eunsiderutiini.  Mack liitush 
derhires,  "  thnt  nupcrr-uii  hiis  mute  evident  clnlm*  than  Watt  lotlHrhuniHgu 
4>f  his  cuiuitiyand  llie  vuneruiiiii  and  respect  ul'tulureOKcK." 

[Jvru  iiru  Mime  inimeriiiil  rnlentatiuns,  ti(,'ureii  inure  uloiini'iit  sItU  than  the 
wverul  iNisBatjeH  which  I  have  just  dune  leiiiling.  I'he  yuuiiKt>r  Mr. 
lluiillini  .mnuimces  thut  in  the  yiiir  11^1)1,  thi' inanuliuTtory  ul  Ijuliu  idoiic 
]iMlalrviiily  nuiniifiii-tined  ciu;>ik's  uf  Wiitt,  of  which  the  niiinlar  IntHiur 
would  pniuiro  urn-  hundred  thuiimmd  lioises,  ami  thut  the  i.»viii;;  ret^ultiii); 
t'ruin  the  subsiitKliim  or  nini'hiiiery  for  animal  jHiwi'r,  amounted  to  llin-u 
uullioiin  yenrly.  In  Kii;:hiiid  aiul  Si-ullaiid  at  the  Mime  dale,  tbi' number  vf 
■.-nKines  wan  uiufe  ihan  lUKMiM ;  they  did  tlic  work  uf  ^K)JKNI  hum's,  ur  uf 
threi'  IU  funr  inilliuns  of  men,  wiili  un  uiinuiil  saving  uf  10  uT  I J  niilliutis 
Mterlitii;.     Thi'se  results  inuKt  iu  the  preiH'tit  (lay  lie  more  tluiii  doubled. 

'rhi)i  is,  in  Nliurt.  whiit  wuh  thunght  and  suid  of  W'crll  \yy  iiiiiiiBlers. 
fitutesmeu,  ^•aviinl.'s  hI"1  niannfuelurers,  Ih>I  ipialified  tu  appreriiiii'  IiIid. 
Geullemeii,  thin  un-aliir  uf  MX  ut  i-i|(ht  milliuns  uf  hitxiutets.  <il  iitderatiguldc 
and  nsMduuui,  InlHinnTh,  unions  whiiiii  iiii  ciimhinntiini  is  tu  lie  rejiresNcd, 
IH>  niiitiiiv  liiared — labonnTk  at  a  haH'-peniif  per  dur  i  this  ninii,  wliu  by 
brilliant  iiiveiiliuns  gHvc  In  Kii^'liind  llic  means  of  sik>luiiiiog  a  terrific 

■tnifnili^i  >"  wliieli  even  her  nati ility  \v»*  imver)»it  in  danger*— this  new 

Areliimedef — this  lieiielai'iiv  til' i.ll  ii.aiiLind,  nf  vvhuiii  future  Kenemtions 
willlile.-s  ill?  meniory — w)i.:l  vrii<diiiiu  lii ImtiDiir  hiiii  inliiilifeliiui'? 


Ki^Hnd  i< 
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The  iii'eiane  is  in  Kngliuid  the  hiphcBt  digiiily  mid  tlie  highest  rewutd. 
You  vi-ill  niiiufally  iniat'ine  that  Wait  iva<  made  a  peer— it  was  never  even 
thought  uf. 


justly  proud  of  their  great  men,  iiiKuinlly  iistonishcd  mc.  When  I  eiiquiTrd 
the  MUM-,  what  du  yuu  tliiiik  tliey  leplied  tu  me?  Those  dignities  of  wbirt 
von  midtk,  are  resiTved  riirimval  and  military  officers,  for  influeiitiaJotBIiin 
III  till-  IhiiiM.-  uf  I'liiiimuiis,  fur  members  uf  the  nubility,  ll  I'l  avf  C< 
fuijiinii  (I  do  nut  invent,  I  luute  evactly)— it  is  not  the  fashion  tu  gnat 
them  lus:iviiiits,uuthnrs,  artists,  and  eucineets.  I  know  wellenuugh  ihil 
it  wns  not  ihe  fiuhiun  in  tjucell  Anne's  time,  nnee  Newlun  was  uot  a  peer 
nf  Kn^laiid.  tmiuflcra]>rugrcssin  seieueo  and  philusophy  of  ai-eulurjiuiil 
a  half,  when  every  one  uf  us  in  the  fibutt  cunrK  uf  bit  life  had  seen  k 
many  kings  wundering,  ubniiduned,  and  pto*eribrd,  thrir  plmt's  un  ibi! 
thrunc  supplied  by  nddicrs  withuut  n  jiedigrec,  suns  uf  their  swords  had  I 
iKit  a  right  lu  iHlicve  ihni  the  practice  of  giving  peuple  a  dexliuy  was  alwii- 
dulled -iliBl  no  one  wuiild  kniger  dnre,  at  any  rate  to  tell  them  tu  lliiir 
fuc«*  like  the  inlteiible  law  uf  the  rharoahs,  whatever  mu^  have  been  yuur 
■(.rviecs,  yonr  virtues,  nr  your  knowledge,  nuneuf  you  sbailpaiiK  tht'licundB 
uf  bis  easte— that  an  in^alle  fashion  (since  fasliiun  it  is)  sbuuld  no  longer 
diwtnee  tbe  iitstitntiuii*  uf  a  nulib;  peuple*. 

Iict  us  dipeiid  UlNin  the  future.  A  time  will  cume  when  the  Micnre  of 
dcstrurtiim  will  bcud  twfore  the  atu  of  peai-e~-whi.n  the  genius  which 
DiulliplicB  our  strength,  creates  new  |iTiiduc(a,  aud  liriiigK  eomfurt  lulW 
mils*,  will  ueeupy  in  the  esteem  uf  men  tint  idiicu  winch  jvasun  und  gu-il 
iviise  claim  fin'  it  in  (be  piesent  diiy;  then  Watt  will  ajipcar  before  ilic 
grand  jiirvot  the  poiiuhidon  of  the  twu  wurldii ;  every  one  will  sic  bini, 
oi'lcd  fiv  his  >.:eHiii  engine,  iiiin-lratc  in  a  few  wi'eks  into  ihi;  IkuvcU  uf  th? 
eartb,  wliere  lieliire  him  uuiie  arrived  but  after  the  iiiuxt  iKihifiil  hibuur ;  hi' 
will  cxcnvale  iheiv  s[>ni:iuns  gnlh-rie^,  and  will  cleat  tbeui  aliiioat  inMaiittv 
ul  immense  v-ulumisof  water  which  dioly  inundate  them  i  lie  wiUsDatili 
from  u  virgin  >uil  the  inuliau- tilde  rielie*  which  nature  bas  dcpi>>iled  in  it. 
Juiiuiq;  delii-acr  vi-itb  atrengtb.  Watt  will  twist  with  euiial  surcess  the  inh 
mi-iise  liiikii  ul  Ibu  culomal  iiible,  uruuiid  which  tbe  ship  uf  the  line  dusti 
ill  wifety,  and  tbe  raieruscuiiie  threada  uf  tluwc  neis  and  aerial  laee«  which 
always  wc'iii>]-«ielia  ('uii''inemb'e  place  in  the  varied  habilimviils  uffiiibiuiL 
A  few  osrillatioiiE  uf  the  nunc  engine  will  )pve  up  to  cultivation  vut 
marshes;  fertile  cuuntries  will  thus  Iw  relieved  from  the  )>eriodical  anil 
moital  aetian  of  the  niiasmu  developed  by  tbe  biiming  Kumnu!r  sun.  I'he 
great  mcebuiiiciil  [Hiwer  which  used  to  be  sought  in  mouutwn  Tcgiuns  al 


miip  ii|>  a 


i'iiot  of  Kwin  roM^idcs,  will  then,  llwuks  lu 

will  witlwut  trunldu  and  without  cailwrnisment,  in  tbe  midst  u..  ..  . 
every  duur  uf  u  Iioiim-.  ThtMntuii^tv- of  the  power  will  vary  at  the  nill  uf 
tbe  uicehuuic  j  il  will  nut  depend  as  uefurc  on  the  iiiconstaiicjr  of  iKiiur.il 
CHUse«,t]iCOTcteiirnaf  thuatiiuisphen',  tbedilft-rent  liraiiehesolcacbinaiiii- 
feetnre  may  be  btuiiglit  into  one  rumuioii  esiaUisbment,  under  one  loof. 
Mannfiiclnred  inwInctiiinH  W  their  petfectiun  vvill  diuiinisb  in  price;  tbe 
peoiilc  well  fi'd,  well  clothed,  and  well  warmed,  will  inercase  rapidly ;  thri 
will  cover  with  elegiiiit  hubit.itiuns  every  part  uf  the  terriliiry,  even  iboii! 
which  iiuiy  lie  justly  called  ihc  steppes  of  Europe,  which  oeotmici 
of  harrenness  seem  lo  have  coiiikiuned  to  renuiin  the  excliuitc  Ralm  vf 
sarugc  bnitei.  In  a  few  i-eari  hanilcis  wilt  become  imponant  diiex,  la  i 
few  years,  tuwnii  like  Itinuingbam,  in  vtliiih  bonlly  tliirty  streets  were  to  be 
counted,  will  take  their  )dace  among  the  greatest,  richest  and  handiowst 
eitici  of  a  iKiweiftil  kingilom.  llaecd  ii|)on  sliips,  the  steam-engine  will  rt- 
plaeca  hundred  fold,  lri]ile.qnadruph:banks  of  rowers,  from  whom  our  fan. 
blhcn  ib^ianikil  etntrls  which  were  justly  ranked  ■•  the  lieaviest  piinidiineil 
of  the  greatest  criminals.    Uy  mean)  of  afew  ponndsof  coal,  man  will  cu- 
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_ji  1>  bH  utilli^ril  tu  bi!  a  pHT  lu  bn   , 

niaiMt'MiliiiHlihniaByilile'alall.  ili!uiuuM«rkt>cBVti'dti«'r>.  Uiran^SlMSlui 
Balll}  illri  inikcCsBveDtliiB.iiHlii'lHikchlBvclrliaixli'iFlnArckinbcri  hiw  B^n, 
Warily innacll,  and  Uavlea  Uilbcrt  kave  dhtiutaltlieit  ilirnKrm  In  ibr  lower  imn. 

^"nini'dllrii'u 

w  Pcilnmrr  !.'>•<'[«,  sad  wr  nhiialil  llk«  li>  have  Mhn  F\pnlracr  bcAnin  m«  ■■ 

'•'M,  bat  Ike  irlhalvn  vrv  have  Kruleil  have  hn'ii  eiiaaii'd  a,  ihe  mAlaii  nwani  fn  alU 
liui;th>hnra  cuabi  euiilrail.  Frir  rrip  fsow  in  their  ilfrliiac ;  i  paUlc  (ncnl,  aad  • 
vjiali'hrD  In  the  Iriupli'*  of  gkir)',  Hn  hU  thalhunm  ncein  Id  the  Nnht  jci,  itk*« 
li'iiy  Ihc  hiinnaif  iulriial>Ji,thiiiwn,  to  Ilaraa.li' HUlM,  w  iwHcBlsn ;  wlw  cai4in 
hit  Wmi  ba>  ikvItmI  lrllia(r>  Mch  a>Bi>  KnillihwrB  evh  bvOm  abMKil.  UpiM' 
i-HiinrarU'i'  ■»>  r'niiiibla,  llic  rfaailc  <>[  Trnlllili'k  11.1)  iwHiro  llf  nrgtcc'.  k«l  WjB. 
d  all  naiiin.  I.  ihcli'i  tu  he  •iiislr.l  ont  at  luu:  m  which  nr  bave  keen  ditckii 
n  var  Irlhiiir.  Wr  liirc  iiian>  iir.'at  niiiiri  IUIiie  ■»«  ;  Xewc.  DwI^'Dt.  HcndiiL 
JiHIhi-)',  Kwntli'S.  IlaliHc,  ChulKf,  U  llklc,  l^radiy,  Babhife,  Chaik«  Rdl,  HanW 

he  lEiralr^  unri'llm  ilarr  VbvMiaa,  aie  ncrlli  ainErirniBuerj  ink*  ^  Uuh  M  ttr  ■> 
ufU'd  slaliiniiir  (lui.iaiiieBU.  The  Un^ko  (iiuttadcd  aal  (w  a  Ullc  «  a  peB.-Mhtii 
iir  «  |ivi  hJialilc  rnma  ul  Intn,  awl  1i1be>  ".uhl  aali  Uirlr  lhi<Hi»  Is  cam  iMu  (hih' 
UH«i  fiT  ihi'lr  Imiii*.  Ul  M.  Anno  Icjtb,  ihii  Kivlaul  i.Krvn  hv  her  i:^  ■hi 
lillhrr  nnani  thaa  Ihi' Ernmwii>f  hiTBilghiy  (iBpIrr— lo  lltv  iKrcveTla  iJWkiit'' 
•er   uruiile,  awl  to  hivk  lur  Ibal  lHbi'rllaui:r  III  talnri.  ten   itobi  ball  ^L^  Mill 
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qoer  the  elements,  and  set  at  defiance  calms,  contrary  winds,  and  even  t«m- 
)>ests  themselves.  Passages  will  become  (piickcr,  tlie  time  of  arrival  of 
packets  may  be  calculated  like  that  of  a  land  dispatch.  No  more  shall  we 
await  upon  the  shore  for  weeks,  for  months  together,  oar  hearts  torn  by 
anxiety,  to  seek  with  a  distrnstful  eye  hi  tlie  limits  of  the  liorizon  for  t)ic  un- 
certain outlines  of  the  ship,  which  1)ears  to  you  a  father,  mother,  lirother,  or 
a  friend.  The  steam-engine  in  fine,  <Iragging  in  its  train  thousands  of  travel- 
lers, will  nm  upon  the  iron  road  with  greater  speed  than  the  swift  horse 
carr>'ing  only  the  unwi-igiitcd  jockej-. 

Tliw  is,  gentlemen,  but  a  vcr>'  brief  sketch  of  the  benefits  conferred  upon 
the  world  by  the  machine  of  which  Papin  laid  the  germ  in  his  works,  and 
which  Watt  carried  to  admirable  perfection.  Posterity  certainly  will  not 
weigli  them  in  the  balance  with  labours  much  more  vaunted,  and  the  real 
influence  of  which,  before  the  tribunal  of  reason,  will  always  remain  circum- 
scribed to  the  circle  of  a  few  individuals,  or  a  trifling  number  of  years. 

Formerly  the  age  of  Augustus  was  siK)ken  of,  the  age  of  Louis  XFV., 
eminent  minds  have  already  maintained  that  it  would  be  right  to  say  the  age 
of  Voltaire,  Uou.sseau  and  Moutesiiuieu.  For  my  part,  I  do  not  hesitate  to 
assert  that  when  to  the  immense  services  already  rendonrd  by  the  slo;ini-en- 
g^ne,  shall  be  added  all  the  wonders  which  it  promises  to  u^  :>till,  grateful 
nations  will  speak  also  of  the  ages  of  Papin  and  Watt. 

APPENDIX. 

A  biography  of  Watt  intended  to  make  a  part  of  our  collection  of  memoirs 
would  be  certainly  incomplete  if  it  did  not  contain  a  list  of  the  academic 
titles,  which  the  illustrious  engineer  had  received.    Tiiis  list  besides  only  re- 
quires a  few  lines. 
Watt  was  elected 

Fellow  of  the  Royal  Society  of  Edinlmrgh  in  1 784. 
Fellow  of  the  Royal  Society  of  London  in  1785. 
Member  of  the  Ratavian  Society  in  1787. 
Corres})onding  Meml>er  of  the  French  Institute  in  1808. 
In  1814  the  Academy  of  Sciences  of  the  Institute  eonferrwl  on  Watt  the 
highest  honour  in  its  power,  that  of  nominating  him  one  of  ittt  eight  Foreign 
Members. 

By  a  spontaneous  and  unanimous  vote  of  the  Senate  of  the  I'niversity  of 
Glasgow,  granted  to  Watt,  in  1806,  the  honorary  degree  of  Doctor  of  Law. 


ON  THE  COMPOSITION  OF  WATER. 
4n  Histortcal  Notf,  by  tuk  Right  Hon.  Lord  Brougham,  F.R.S, 

AND  MeMJIKU  of  the  NATIONAL  INSTITUTE  OF  FraNCK. 

There  is  no  doubt  that  in  England,  at  h^st,  researches  into  the  discovery 
of  the  comiN>sitions  of  water  have  had  for  their  origin  the  experiments  of 
Warltire,  relHtedin  the  5th  volume  of  Priestley.*  Cavendish  quofw  them 
expressly,  as  having  suggested  to  him  the  idea  of  his  labour.f  The  ex- 
prrimentii  of  Warltirc  consisted  in  the  firing,  by  menus  of  an  electric 
spark,  and  in  elo«!cd  veRsels,  a  mixture  of  oxygen  and  hydrogen ;  two 
things,  it  was  suid,  resulted  from  it,  I  st,  a  senfdble  loss  of  wi'ight,  and 
2iidly,  the  precipitation  of  moisture  on  the  sides  of  the  vessels. 

■  Watt  says  by  inadvertence  in  the  note  at  jiage  332  of  his  paperj,  that  the 
aqneous  precipitation  was  observed  for  the  first  time  by  Cavendish,  but 
Cavendish  himself  declares  p.  127,  that  Warltirc  had  perceived  the  slight 
watery  deposits,  and  quotes  on  this  subject  the  5th  volume  of  Priestley. 
Carcridish  could  not  determine  any  loss  of  weight ;  he  observes  that  the 
attempts  of  I'riestle^  hnd  led  him  to  the  acme  result^,  and  adds,  that  the 
moisture  deposited  did  not  contain  any  impurity  (literally  any  sooty  mattn). 


*  Warltire's  leUer,  dated  from  Birraiiixham,  the  18th  of  April,  1781.  wa.t  published  by 
Dr.  PrieBlle\'  in  the  tod  volume  of  his  Expertment»  and  OlMiervation*  relating  iorariouM 
hranehew  nf  Natural  Philotophp,  with  m,  continuation  of  the  Ohterrntinn*  on  Air, 
forming  in  fact  the  5th  volume  of  EjrperimtnU  and  Obaervationt  on  different  kindo  t^f 
Xlr,  printed  at  Birinint;ham  in  1781.— fiVo/e  bji  Mr,  tfatt.  Junior. J 

t  Philo§ophical  TranM^tionM,  1784,  p.  1*10. 

X  Philowphical  Tranaactiont,  1781. 

^  The  note  of  CaveiHlish  at  pai;e  127,  appears  to  imply  that  Pri(>9tley  had  not  per- 
ceived any  loss  ofwciKlit,  but  I  do  not  And  thin  avsertion  in  any  of  tUe  works  of  the 
Binninghani  chemist. 

The  first  experiments  of  Wailtire  on  the  ron11aq;nition  of  the  gase.*,  wen*  made  in  a 
copper  globe,  the  weight  of  which  was  14  ounce!<,  and  the  volume  three  pints.  The 
anthor  wishe<l  "to  determine  whether  licat  was  or  was  not  pomlerable." 

Warllire  at  first  describes  the  methods  i>f  mixin);  the  ^xn  and  atljiiiilin"  the  pciles,  and 
then  says,  "  1  alwa>s  balancirtl  exactly  the  vessel  full  of  common  nir,  in  onler  ihnt  the 
diifeicnce  of  weight  by  the  iotriMlnriiim  of  iiitl.immahle  air  might  jilhnv  me  to  judge 
whether  the  mixture  had  been  elTectcd  in  the  wished  for  proportions.  The  pa.«!iage  of 
tlie  electric  spark  made  the  glol)e  hot ;  after  it  had  coole<l  again  by  e\|>o«nre  to  the  air 
of  the  room,  I  iiung  It  up  again  on  the  halawe  ;  I  always  fuumi  a  \tt<s  ol  weight,  but 
Ihert  were  (lifTerGncet  between  one  experiment  and  another.  The  mean  liis<«  \%.i»  tno 
graiDS.*' 

Warllire  contlnnes  thai,  '*  I  have  explotled  my  ga«es  in  glass  ve*«-!s  since!  have  seen 
yoa  (Pri««t1ey)  do  it  lately,  and  I  have  observe*!  as  t<>D  uiu.  that  although  the  vessel  was 
dean  ami  dry  before  the  explosion,  it  w.ii  afierwanls  coveretl  with  dew  aiMl   a  sotity 

Oa  balancing  the  claims,  does  not  the  merit  '^f  having  perceive«l  the  dew  seem  to  rest 
yUk  PrleMley  f 
la  lowi  remarks  which  Priestley  adds  to  lias  corresp<indent*s  letter,  he  eoiiflrms  the 
t^Wtlfkt,  and  adds,  *<  1  do  not  thiak,  however,  that  the  bold  opinion  that  the  latent 


After  a  great  number  of  trials,  Cavendish  found  out  tliat  if  a  li^ht  be  put 
to  a  mixture  of  common  and  inflainmable  air,  composed  of  KKK)  parts  of 
the  first  and  42i)  of  the  second,  "  about  a  fifth  of  the  common  air,  and 
almost  all  the  infiammable  air,  lose  their  elasticity,  and77;/'m  hf/  condensation 
the  dew  which  covers  the  glass.**  On  examinin<j:  the  dew.  Cavendish 
found  that  this  dew  was  pure  water,  and  he  concluded  from  it,  tliat  all  the 
intlammnble  air  and  about  a  sixth  of  the  common  air,  returned  into  pure 
water.  *' 

Cavendish  burned  in  the  same  manner  a  mixture  of  inflammable  air  and 
dephlopristicated  air  (h^dropen  and  oxypen).  The  liquid  precipitated  Mras 
always  more  or  less  acid,  accordinf^  as  the  pfas  burned  with  the  intlammablt" 
air  contained  more  or  less  phlogiston ;  this  acid  so  engendered  w>u«  nitric 
acid. 

Mr.  Cavendish  decided  that  **  almo!«t  all  the  inflammable  dephlopisticated 
air  w  turned  into  pure  water,**  and  further,  that  if  those  airs  could  Imj  ob- 
tained in  a  complete  state  of  ]>urity,  all  of  it  would  be  condensed"  If 
common  air  and  inflammable  air  do  not  ^ive  out  acid  when  they  arebumed, 
it  is,  according  to  this  author,  liecnuse  then  the  heat  is  not  intense  enough. 

Cavendi-^h  declares  that  his  ex]»eriments,  with  the  exception  of  those  re- 
lating to  acid,  were  made  in  the  summer  of  1 781,  and  that  l*ricstl<7  wasi 
acquainted  with  them  ;  he  adds,  "  one  of  my  friends  gave  some  account  to 
Lavoisier,  last  spring  (17K)),  as  also  of  the  conclusion  which  I  had  drawn 
that  dephlogisticated  air  is  water  deprived  of  phloj^iston.  IJtit  at  that  time, 
Lavoisier  was  so  far  from  thinking  such  an  opinitm  legitimate,  that  up  to 
the  time  that  he  made  up  his  mind  to  try  the  experiments  for  himself,  he 
found  some  difliculty  in  believing  that  almost  the  whole  of  two  airs  could 
be  c<m verted  into  water." 

Tbe  friend  mention(>d  in  the  preceding  passage  was  Doctor,  aftenvards 
Sir  Charles  Hiagden.  It  is  a  remarkable  circumstance  that  this  passage  of 
Cavendish's  work  seems  not  to  have  made  part  of  the  original  paper  pre- 
sented to  the  Royal  Society  ;  the  paper  seems  to  have  been  written  by  the 
hand  of  the  author  himself,  but  the  paragraphs  134  and  13.3  were  not  in  ic 
originally;  they  are  lulded,  with  a  mark  of  the  place  to  which  they  belong: 
the  writing  also  is  not  that  of  Cavendish,  the  additions  are  in  Blngden'g 
hand-writing.  It  was  he  who  must  have  given  the  details  relative  to  La- 
voisier, with  whom  it  is  not  said  that  ("avendish  kept  up  a  direct  corres- 
pondence. 

The  (hite  on  which  Cavendish's  paper  was  read  is  the  15th  January,  1784. 
The  volume  of  the  Philosophical  Tnmsactions  of  which  this  paper  forms  a 
part,  did  not  appear  for  six  months  after. 

Tlie  paper  of  Lavoisier  (Volume  of  the  Academy  of  Sciences  for  178IJ» 
had  been  read  in  November  and  December,  17SJ3.  Sevenil  additicms  were 
afterwards  made  to  it ;  it  was  published  in  1784.  This  paper  gives  an  ae- 
coimt  of  experiments  in  the  month  of  June,  17H3,  at  which  I«avoisier  an- 
nounces that  Dlagden  was  present ;  Lavoisier  adds,  that  this  English  phi- 
losopher had  informed  him  "  that  already  f 'avendish  having  burned 
inflammable  air  in  closed  vessels,  had  obtained  a  very  sensible  quantity  of 
water;'*  but  he  says  nowhere  that  Bhigdcn  mentions  the  conclusions  drawn 
by  Cavendish  from  these  experiments. 

Lavoisier  declares  expressly  that  the  weight  of  the  water  was  equal  to 
that  of  the  two  gases  consumed,  unless,  contrary  to  his  own  opinions,  sen- 
sible weight  was  attributed  to  the  heat  and  light  disengaged  in  the  experi- 
ment. 

1'his  account  is  in  discordance  with  that  of  Dlagden,  which  according  to 
all  probability,  was  written  as  a  refutation  to  that  of  Lavoisier,  after  the 
pa^)ei'  ot  Cavendish  was  read,  and  when  the  volume  of  the  Academy  of 
Sciences  had  not  yet  arrived  in  England.  This  volume  came  out  in  1784, 
and  certainly  it  coiUd  not  have  arrived  in  London,  neither  when  Cavendish 
read  his  paper  before  the  Royal  Society,  nor  for  still  stronger  reasons,  when 
he  compiled  it.  It  must  be  besides  remarked,  that  in  the  passage  in  the 
manuscript  paper  of  Blagden,  only  one  communication  of  (>xperiinents  irf 
mentioned,  a  communication  to  IMestley.  The  experiments,  it  is  there 
said,  were  made  in  1781,  but  the  date  of  the  communication  is  nowhere 
mentioned,  neither  are  we  better  informed  whether  the  conclusions  drawn 


paper  dra^n  up  before  the  month  of  April,  1783,  read  in  Jime  of  the  same 
year,  and  quoted  by  Cavendish,  says  nothing  of  the  theory  of  this  latter, 
although  he  quotes  his  experiments. 

Several  i)rop«)sitions  result  from  the  foregoing  : 

1st.  Cavendish  in  the  paper  read  before  the  Royal  Society  on  the  1.5th 
Junuar}',  1784,  describes  the  principal  experiment  of  the  inflammation  of 
oxygc>n  and  hydrogen  in  closed  vessels,  and  quotes  the  water  as  the  product 
of  this  combustion. 

'2nd.  In  the  same  paper.  Cavendish  draws  from  his  experiments  the  con- 
clusion that  the  two  gases  mentioned  transform  themselves  into  water. 

3rd.   In  an  ;iddition  of  Blagden  made  with  the  ccmsent  of  Cavendish,  the 

a  greater  scale.    If  that  is  confinned,  it  will  be  a  remarkable  fact,  and  one  which  wil 

do  the  greatest  Itononr  ti>  Warltire's  sagacity. 

he.it  t>f  h«Klie!<  is  a  sensible  part  of  their  weight,  can  be  admitted  withont  experiments  on 

'*  It  mnsi  be  farther  observed,"  continues  Priestley,  "  that  at  the  time  that  he  ( Warl- 
tirt')  saw  the  dew  on  the  inside  of  the  closed  vessel  of  glass,  he  said  that  it  confinned  an 
opinion  whirh  he  had  long  had— the  opinion  that  common  air  given  np  its  humidity 
when  it  is  phh»t!i«ticate4l." 

It  Is  thcrerore  evident  that  Warltire  explaine<l  the  dew  by  the  simple  medianicalnre- 
ripiiatloa  of  tbe  hygrometrical  water  contained  in  common  air, — (Not*  qf  Mr,  frtUt.^ 
Junior.) 
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cxporiineiits  of  the  lattrr  nro  dated  friiiii  the  summer  of  1781.  A  cummu- 
iitciitioii  of  ri'iestlev  i>  quuted  without  detorminiiig  the  date,  without 
Kpeakiiit?  of  the  eoneluBioiis,  and  without  eveu  saviiiK  when  these  eonehi- 
Rions  (  rcurred  to  Cavendish.  This  must  be  eonsideird  as  a  most  material 
omission. 

4th.  In  one  of  niaj^dcn's  ailditions  to  the  paper,  Cavendish's  conelnsion 
is  related  in  these  termx,  oxy^Mi  gas  in  water  deprived  of  its  phlogiston ; 
this  addition  is  ])osterior  to  the  nnival  in  Knghina  of  Lavoisier's  paper. 

It  may  1)e  farther  observed  that  in  another  addition  to  CavendisVs  paper, 
written  by  the  hand  of  tliis  rhomist,  and  whieh  is  eeitainly  later  than  the 
arrival  in  Kngland  ot  Lavoisier's  paper.  Cavendish  establishes  distinetly  for 
the  iiist  time,  and  as  tiie  hypothesis  of  Lavoisier,  that  water  is  composted 
of  oxygen  and  hydrogen.  Perhnps  im  essential  differenee  eati  be  found 
between  this  eonelusi<m  and  that  at  which  Cavendish  had  at  first  (irrived, 
that  oxygen  gas  is  water  devoid  of  its  phlogiston,  foi  it  is  sufheieiit  to  make 
them  identical  to  consider  phlogiston  as  hydrc^en,  but  to  s^iy  that  water  is 
composed  of  oxygen  and  hydrogen,  is  certainly  fo  come  to  a  clearer  and  less 
equivocal  conclusion.  I  may  add  that  in  the  original  part  of  his  paper,  in 
that  whieh  was  read  before  the  Ro}iU  SiK-iety  before  the  arrival  of  Lavoi- 
siei's  paper  in  Kngland,  Cavendish  thought  it  juster  to  eon^der  inHannnablc 
air  as  '•  as  water  phlogisticated,  rather  than  as  pure  jdilogiston." — p.  140. 

Let  us  now  see  what  was  Watt's  part,  in  which  dates  will  play  a  ver}' 
important  chanicter.  It  appears  that  Watt  wrote  to  Dr.  Priestley  on  the 
2f)th  April.  178*'),  a  letter  in  which  he  discanted  on  the  experiment  of  in- 
flaming two  gjises  in  close  vessels,  and  that  then  he  came  to  the  conclusion 
that  "  water  is  composed  of  dephlogisticated  air,  and  of  phlogiston,  both 
deprived  of  a  part  of  their  latent  heat*. 

Priestley  deposited  the  letter  in  the  hands  of  Sir  Joseph  Banks,  re- 
questing him  to  have  it  icad  at  one  of  the  next  meetings  of  the  Koyal  So- 
ciety. Watt  then  de.>ired  that  this  reading  sliould  be  put  olf,  in  order  that 
lie  might  have  time  to  see  how  far  his  th(?ory  ngreed  with  the  recent  expe- 
rimenis  of  Priestley:  at  last  thi^  letter  was  not  read  until  April,  1784.t 
This  letter  Watt  alludes  to  in  a  paper  addressed  to  Deluc,  dated  the  2Gth 
November,  178;} J;  many  new  observations  and  new  reasonings  appeared 
ill  this  paper,  but  almost  all  of  the  original  letter  was  ]>rcserved,  and  in 
piinting,  it  was  distinguished  by  the  otldition  of  reversed  commas  ;  in  the 
part  thus  msirked,  is  to  be  found  the  important  conclusion  nnd  notes  above. 
\Ve  read  further,  that  the  letter  was  communicated  to  several  members  of 
the  Koyal  Society  when  it  was  received  by  Dr.  Priestley  in  April,  1783. 

In  Ciivendish's  ])aper§  as  it  was  at  iirst  read,  there  is  no  allusion  to 
Watt's  theory ;  an  addition  posterior  to  the  reading  of  the  letters  of  this 
latter,  and  written  entirely  in  Cavendish's  hand,  mentions  this  theor}'. 
Cavendish,  in  this  addition,  shows  the  reasons,  which  he  thought  he  had  not, 
to  complicate  his  conclusions,  as  Watt  had  done,  with  considerations  rela- 
tive to  lateilt  heat.  It  leaves  in  doubt  the  question,  whether  the  author 
were  acquainted  with  Priestley's  letter,  of  April,  1783,  or  whether  he  only 
flaw  the  letter  dated  the  26th  of  November,  1783,  and  read  the  29th  of  April, 
17K4 ;  upon  whi(;h  it  is  important  to  observe,  that  the  two  letters  appeared 
in  the  Philosophical  Transactions,  thrown  into  one.  The  letter  to  Priestley, 
of  the  2<ith  of  April,  1 78'*),  remained  sometime  (two  months  after  the  paper 
of  Watt)  in  the  hands  of  Sir  Joseph  Banks,  and  other  Members  of  the 
Koyal  Society,  during  the  spring  of  1783.  This  is  what  appears  from  the 
circumstani^es  mentioned  in  the  note  at  page  330.  It  seems  difficult  to 
supiH>8e  that  Blagdcn,  Secretary  to  the  Royal  Society,  did  not  see  the 
paper.  Sir  Joseph  Bank:*  must  have  given  it  to  him,  since  it  was  intended 
to  be  read  at  the  meeting.  ;|  We  may  add.  that  since  the  letter  was  pie- 
servwl  in  the  records  of  the  Royal  Society,  it  was  under  the  care  of  Blagdcn, 
the  Sei  retary.  Could  it  be  possible  to  suppose  that  the  person  whose  hand 
wrote  the  remaikable  passage,  already  quoted,  relative  to  a  communication 
made  to  Lavoisiei,  in  .hme,  I7K),  of  Cavendish's  conclusions,  would  not,  at 
lea  "it,  have  informed  Cavendish  that  Watt  had  arrived  at  the  same  coiielu- 
sions,  at  farthest,  in  Ajtril  178.3.  These  conclusions  are  identical j  with 
the  single  diflerenee,  that  Cavendish  calls  deplogisticatcd  air,  water  deprived 
of  its  )d)logiston,  and  that  Watt  says  that  water  is  composed  of  dephlogis- 
ticated air  and  phlogiston. 

We  must  remark  that  in  Watt's  theory,  there  is  the  .same  uncertainty  and 
vagueness,  that  wc  have  already  found  in  those  of  Cavendish,  and  tluit 
all  this  occurs  from  the  use  of  the  term,  not  exactly  defined,  of  phlogiston.^ 

*  W'v  can,  w'\{\\  full  roiitiilciice,  (Udiiiv  from  the  iiii})iil)li.«lii'(l  roiri-tt|><iii(li  luc  of 
W^aK,  tli.il  III'  hail  ;ilri>:i(ly  formed  Win  (hrory  f)f  t\fv  ooiii|>o<.itiuii  of  walrr,  in  Dccftnbcr, 
17HII,  niitl  prtibalth  roont-r.  BL>>iilf!>,  I*i-|«'>>tlcy  drrlnrr^,  in  iiin  pii|MT,  oi*  the  'iSlh  April, 
17H3,  ihnl,  bi'rurr  1iis  «mn  c\p«>rimcntii,  WaU  wa«  nttai-lird  to  the  idea  that  llir  stoam  of 
wait  r  ruiild  bv.  tran.'«roi-m('d  into  prrnianont  jja^c-.t.  (\i.  llti.) 

Watt  liiniiii'ir,  in  his  papri ,  (p.  335.)  dri'lari'8  that,  fur  .<«nnio  yrar*,  he  had  been  of 
Opinion  that  air  i>  only  a  modilioation  of  water;  and  he  givf^  a  detailed  arronnt  of  the 
rxpiiiniont",  and  H'a«»nlnK?on  whiih  thi»  opinion  Ivfonnded.-  ^'ole  t{f'  Mr.  lf'att,jun. 

t  PrifMh'v'o  h.'tter  was  read  on  the  2!nh  of  April,  1781. 

I  Wiihonl  any  donbt  the  (itncvoM'  philo^nphcr,  then  in  Ltmdon,  ri'oeived  it  at  that 
time.  It  ninaint-d  in  hiA  hamlii  until  the  time  that  Watt  heani  of  GaveiidiMi'n  paper 
h.ivint;  I'i'en  read  before  the  Royal  Si>ciety.  From  lliat  time  my  father  took  Instant 
measiirei*  to  have  bin  paper  addVir«se<l  to  Dcliir,  and  h\»  letter  to  Dr.  PrieMley,  of 
Ihr  2nili  of  A^nil,  1783,  imiiudiaiely  read  before  the  Koyal  Society.  Thiit  icadin;;, 
ffNpiired  bv  Watt,  of  the  paper  addressed  to  Dcluc,  took  place  on  the  lOlh  of  April, 
i7Hi, -- Note  qf  Afr.  U'att,jun. 

^  ]*hilo!>ophica1  traniiactionii,  1784,  p.  140. 

II  Philo-ophlcal  tniDtactionn,  p.  390. 

II  In  a  note  of  bin  papei,  of  the  20th  November.  1783,  (p.  331,)  in  to  be  read  tl*ii  note 

of  Watt:  "Anteriorly  to  ibe  exiieriment;!  ot    Dr.  PrieMley,  Kirwan  had  ptov«'<l,by  In* 

^enioiK  dtilneiion<4,  b«irn>we<i  fn>m  other  fjrts,  that  inflaiHinable  air  w  in  all  probability 

rniepMotfi.Hion  nndi-r  an  aerial fi»rm.     KirM-anV  arKnineiitt  ck>  not  feem,  to  nie,  perlertly 

conrinring,  but  it  ap/n'an  much  Itetlei  to  K«tlle  ibe  pi^InC  of  the  queMiun  by  direct  ex* 

perhnt-nt."    /Vtf/^  q/"  Afr.  ffaff,/ttn. 


With  Cavendish,  it  cannot  be  delennined,  whether  phlogiston  means  simply 
intlamnmble  air,  or  whether  that  chemist  was  not  rather  inclined  to  consider 
as  intUmmahle  air.  a  combination  of  water  and  phlogiston.  Watt  says  ex- 
pressly, even  in  his  paper  of  the  -JMith  Novemlier,  l78iJ,  and  in  a  pii^sage 
whi<h  is  not  a  part  of  his  letter  of  April,  \1^\  that  inflammable  uir,  in  his 
opinion,  contains  a  smidl  quantity  of  water,  and  much  elementary  beat. 

These  cxprt^ssions  on  the  part  of  two  men  so  eminent,  must  be  con!.idere(l 
08  the  mark  of  o  certain  hesitation  touching  the  composition  of  water.  If 
Watt  and  (/aveiidish  held  the  precise  idea  that  .water  lesulted  from  tl.p 
re-union  «)f  two  gases  deprived  of  their  latent  heat,  fiom  the  re-uni<»n  ot  tlie 
buM's  of  inllainmable  and  deidilogisticated  air ;  if  this  com-eptioii  was  as 
clear  in  their  mind  as  it  was  in  that  of  Lavoisier,  they  would  certainly  have 
avoided  the  uncertainty  and  obscurity  which  I  have  |)oiiiled  out.» 

As  to  what  relates  to  Watt,  Ihese  are  the  new  facts  which  we  have  ju>t 
established : 

1st.  There  is  no  proof  that  any  one  gave,  before  Watt,  nnd  in  a  written 
document,  the  actutil  theory  of  the  coinp«)sition  of  water. 

t2nd.  Watt  established  this  theory  duriiu,'  the  year  1783,  in  terms  more 
di>tinct  than  Cavendish  did  in  his  pai)er  0^1784.  By  intrcnlucing  the  dis- 
engagement of  latent  heat  as  a  part  of  the  i)rocc8s.  Watt  added  to  the  clear- 
ness of  his  conception. 


make  us  suppose,  particularly  after  reading  Watt's  letter,  that  this  engiiuer 
ever  learned  anything  relative  to  the  composition  of  water,  either  Ironi 
Priestley,  or  from  any  one  else. 

4th.  Watt's  theory  was  known  to  the  Fellows  of  the  Royal  Society, 
of  several  months  before  Cavendish's  conclusions  were  put  upon  paper,  ami 
eight  months  before  the  presentation  of  this  chemist's  paper  to  the  Koyal 
Society.  We  can  even  go  farther  and  deduce  from  the  fact>  and  <fHle^ 
before  our  eyes,  tliat  Watt  iirst  spoke  of  the  composition  of  water,  and  that 
if  any  one  preceded  him,  we  have  no  proof  of  it. 

5th.  In  nnc,a  repugiuince  at  tibandoning  the  doctrine  of  phlogiston,  a  sort 
timidity  at  separating  from  an  opinion  so  lonjj  established  and  so  deeply 
rooted,  prevented  Watt  and  Cavendish  from  doing  complete  justice  tu  ilu  ir 
own  theory  ;t  whilst  Lavoisier,  who  had  bioken  these  fetters  first,  ]iieseiit 
the  new  doctrine  in  its  full  perfection. 

It  might  be  very  possible  that,  without  knowing  anything  of  each  other's 
labours.  Watt,  Cavendish,  and  Lavoisier  had,  about  the  same  time,  taken  the 
great  step  of  concluding  from  experiment,  that  water  is  the  pioduce  «*f  tlie 
combination  of  the  two  gases  so  often  quoted,  which  is,  in  fact,  with  mote 
or  less  prcciseness,  the  conclusion  to  which  the  three  philosophers  have 
come.  There  now  remains  the  declaration  of  lllagden,  according  to  which 
Lavoisier  had  received  a  communication  of  Cavendish's  theory,  even  before 


concilable  it  might  appear  with  his  own  account 

On  the  other  hand,  notwithstanding  all  Bhigilen's  susccptiliilit}'  abouc 
Cavendish's  priority,  there  is  no  where,  on  his  part,  the  slightest  allusion 
that  may  lead  us  to  conclude  that,  before  jiublishing  his  paper.  Watt  Itad 
beard  of  that  of  his  competitor. 

We  cannot  nilirm  too  strongly,  relative  to  the  question,  whether  Caven- 
dish had  any  knowledge  of  Watt's  hibours  before  drawing  up  the  ronclii- 
sions  of  his  own  paper.  To  maintain  that  Cavendish  was  unacquainted 
with  Watt's  conclusions,  it  must  be  remarked  how  improbable  it  is  tliat 
Blagden  and  others,  to  whom  his  concrlusions  were  known,  never  spoke  to 

him  alM)ut  it      It  might  be  farther  said  that  Blagden,  even  in  those  parts  of 

.9,.  .       .        ,..„..._  _i-._.  -1 •  ^     tor 

the 
,rinal 
paper,  there  is  a  quotation  relative  to  Watt's  theory. 

Since  the  question  of  knowing  at  what  epoch  Cavendish  came  to  his  ivn- 
clusions,  is  enveloped  in  great  obscurity — it  will  not  be  useless  to  inrestigate 
what  was  the  practice  of  this  chemist  when  he  communicated  his  discove* 
ries  to  the  Koyal  Society. 

*  Tlie  obscniity  in  the  theoretiral  roneeptionn  of  Walt  and  Cavendish.  coniplalM'd  uf 
by  Lord  Broii^huin,  do  not  Ketm,  to  me,  to  be  well  foiiiided.  In  17hI  they  knew  bt>« 
to  prepare  two  permanent  gaM^i*,  very  dissimilar  Iroiii  <-.irh  otiur.  TIu-m:  two  ga<rs 
M»nio  eallecl  fixed  and  inflammable  air;  and  othi'r^,  dephlo^istieattHl  air  and  phloi»i<li«: 
itiherik,  in  fine,  oxygen  and  hydruc;en.  Ky  the  combination  of  dcpbloifiMirati-d  air  »A 
iihl<»giston,  Wii.s  produced  water  having  a  weight  equal  to  that  ol  ibt>  two  pfr*. 
Water,  from  that  time,  wa^  no  longer  considered  a  yiinple  body;  bat  wait  cnui|iu^'dtK 
dephlogisticated  air  and  phl(»gi.«tou.  The  chemist  who  drew  this  conMH|nence  n*} 
have  had  false  idea»as  to  the  intimate  nature  of  phlo^i^ton,  wiihont,  that  in  the  k«>i 
degree,  throwing  any  uncertainty  on  the  merit  of  hiii  X\x*\  discovery.  In  the  pmra- 
day,  it  ha«  been  tHathematicalljf  demofutrated  that  hydrogen  or  phlogiston  is  an  elriarat 
tary  biKly  ;  that  it  la  not  as  Watt  and  Cavendish  believed,  (br  a  lime,  the  ci>mbinaii«'a  i>f 
a  radical  and  a  little  water. — JVofo  qf  M.  Arag». 

\  No  one  coubl  expect  that  Watt,  writing  nnd  publishing  for  the  first  tinar,  en«ae«^ 
in  the  cares  of  an  immense  establishment,  and  commercial  afl'airs  i^oally  eUrB»i«i, 
ruiild  contend  against  the  eloquent  and  |.ractln'd  pen  of  Lavoisier;  but  the  sLdrk  wi 
his  theory  (see  page  331  of  bis  paper)  apiieais  to  me,  who,  I  must  coiifi'Ss,  am  ih4  an 
impartial  jndge,  as  luminous  and  a>i  expressive,  as  the  conclusioni  m  the  illKtikM' 
French  chemist.— A'o/r  of  Mr,  ffatt,  jun. 

I  A  letter  to  Professoi  Civil,  in  \(liich  Blagdrn  gives  a  detaileil  description  (^  Uk 
dlnrover}-,  apfM'aM  in  the  Jnmiltn  fur  178(1.  ft  is  n-inaikable,ihat  in  this  letterjJilifAa 
ny*  he  communirnled  to  L:ivoishr  the  o|)iiilon!«  of  Cnvendish  and  ll'a//.  aiul^ygjii  tfi 
falter  name  appear/,  lor  the  first  lime,  in  tlio  rpctiul  of  the  verbal  confideiJLti  gl ii 
Secretary  of  the  Royal  Society.— A'ofe  nf  Mr.  Watt,  jvn.  '^^ 
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A  c-omniittec  of  the  Society,  of  which  Gilpin  wiw  a  iiieniber,  made  a 
series  of  experiments  on  the  formation  of  nitric  acid  This  committee,  of 
which  Ca%'endi.sh  was  cbuii  man,  proposed  to  convince  those  who  doubted 
oi  the  existence  of  the  acid  in  (juestion,  indicated  incidentally  in  the  paper 
of  January,  1784,  and  then,  at  greater  lenfi^h,  in  a  paper  ot  June,  1785. 
Tliese  experiments  were  executed  from  the  6th  of  December,  1787,  to  the 
19th  of  March,  1788.  The  date  of  the  reading  of  Cavendish's  paper,  is 
the  17th  of  April,  1788.  The  reading  and  publication  of  this  memoir  fol- 
lowed, then,  at  less  than  a  month's  interval,  the  conclusion  of  the  expe- 
riments. 

Kirwan  made  some  objections  against  (^avendish's  i>aper  on  the  composi- 
tion of  water,  on  the  5tli  ot  February,  1784.  The  date  of  which  Caven- 
dish's answer  was  read,  was  the  4th  of  March,  1784. 

The  experiments  on  the  density  of  the  earth,  were  carried  on  from  the 
5th  of  August,  1797,  to  the  27th  of  May,  1798  The  date  oi  reading  the 
paper  is  the  27th  of  June,  1798. 

Ill  the  papers  on  the  Kudiometer,  the  ex]>erimentK  quoted  are  of  the 
latter  part  of  1781,  and  the  pai>er  was  only  read  in  Januar)-,  1783.  Here 
the  iiiteival  is  greater  than  in  the  preceding  communications.  But,  from 
the  natuie  of  the  subject,  it  is  probable  that  the  author  made  fresh  trials  in 
17rti!. 

Every  thing  makes  it  ])robable  that  Watt  conceived  his  theory  during  the 


few  months  or  weeks  preceding  the  month  of  April,  1783.  It  is  certain  that 
he  considered  his  theory  as  his  own  property,  for  he  makes  no  allusion  to  any 
analogous  and  anterior  coniinunication  ;  for  he  does  not  say  that  he  had 
heard  that  Cavendish  had  arrived  at  the  same  conclusions. 

It  cannot  be  believed  that  Rlagden  would  not  have  heard  of  the  theory  of 
Cavendish,  before  the  date  of  Watt's  letter,  if  that  theory  had,  in  fact,  jire- 
ceded  the  letter,  and  that  he  would  not  have  hastened  to  point  out  this  cir- 
cumstance in  the  additions  he  made  to  his  friend's  paper. 

In  conclusion,  it  is  well  to  remark,  that  Watt  depended  entirely  on  Blagden 
for  correcting  the  i»roofs,  and  every  thing  relative  to  the  publication  of  his 
paper.  That  appears  from  a  letter  of  Blagden's  still  in  existence.  Watt 
only  saw  his  paper  after  it  was  printed.  * 


*  It  ii  ea*y  to  perceive  that  thtro  if  some  fliffrrence  bt;t«%een  tlie  cmh-  prevenird  by 
BroQgliMm  aufl  tlut  by  M.  Arago.  Tlie  furnicr  in  tbe  pnKluctioii  of  ii  ^killul  ailvurale, 
vn2a|{e<i  iu  a  liad  caUM:,  or  uiic  \\liich,at  any  r<tl«',  br  (-uii«idei>  doubUul ;  wbo  eiiilea- 
voura,  by  a  Mpbikttc  appval,  to  blind  ibe  jii(l»ei  by  tbe  partial  can**  he  la^a  before  tbeiii. 
M.  Arago,  on  tbe  otlier  band,  led  away  by  tbf  Iguin  fatoni  of  niuiutaininf;  a  paradox, 
np^ies  no  asset tion,  however  basely,  and  confidently  appeals  to  a  wiint'ta,  «ibo  is  far 
from  proving  bis  cause.  M.  Arago  btddly  a»>«il.-,  that  to  Walt  alom-  is  tbe  merit  of  the 
lnventi4in  due.  Kroughain  endeavours  to  pn»vp  that  Watt  is  equal  to  Cavendi'h,  and 
leaves  it  to  others  to  impl>  that  to  bini  abme  was  all  the  cn-ilit  due. — ISvte  qf  the 
traHilator, 


STONE  FOR  THE  NEW  HOUSES  OF  PARLIAMENT. 
Tahiti  referred  to  in  Report  in  tlie  September  Journal^  No.  24,  page  331, 
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48 
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36 
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50 
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28 

72 
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3-0 

36 

74 
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0-9 

22 
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0-6 

24 
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36 

49 
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38 
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14 
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3-1 

32 
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i'xp<>riinoiits  of  tbo  lattiT  htv  dated  frofii  the  siiminer  of  1781.  A  ruininu- 
iiicatioii  of  IVicstloy  is  qiiutcii  without  dotcriniiiiiii;  the  date,  without 
speaking  uf  the  conelusions,  and  without  even  saying  when  these  eonelu- 
sions  4  ccurred  to  CavendiNh.  This  must  be  considered  as  a  most  material 
umissiun. 

4th.  In  one  of  Hhigdeirs  additions  to  the  paper.  Cavendish's  conelusion 
iR  rehited  in  these  terniM,  oxygen  gas  is  water  deprived  of  its  phlogiston ; 
this  addition  is  jiostenor  to  il;e  arrival  in  Knglana  of  Lavoisier's  paper. 

It  nuiy  !)e  farthrr  observed  that  in  another  addition  to  Cavendish's  piiper, 
written  by  the  hand  of  this  ehemist,  and  whieh  is  eertainly  later  than  the 
arrival  in  England  ot  Lavoisier's  paper.  Cavendish  establishes  distinctly  for 
the  fust  time,  and  as  liie  hypothesis  of  Lavoisier,  that  water  is  composed 
of  oxygen  :uid  hydrogen.  J^erliaps  no  essential  difTerencc  can  be  found 
between  this  conclusion  :nid  that  at  which  Cavendish  had  at  first  Hrrived, 
that  oxygen  g:ui  is  water  devoid  of  its  phlogiston,  foi  it  is  suthcient  to  make 
them  identical  to  consider  phlogiston  as  hydrogen,  but  to  say  that  water  is 
coni))osed  of  oxygen  and  hydrogen,  is  certainly  to  come  to  a  clearer  and  less 
equivocal  conclusion.  I  may  add  that  in  the  original  part  of  his  pa]>er,  in 
that  which  was  read  before  the  Uoyal  Stwiety  before  the  arrival  of  Lavoi- 
Kiei's  paper  in  England,  Cavendish  thought  it  juster  to  consider  intlannnable 
air  as  '*  as  water  |)hlogistic:ited,  rather  than  as  pure  phlogiston.*' — p.  140. 

Let  us  now  see  what  was  Watt's  jiart,  in  which  dates  will  play  a  very 
important  character.  It  ajipears  that  Watt  wrote  to  Dr.  Priestley  on  the 
2()th  April,  178*%  a  letter  in  which  he  discanted  on  the  experiment  of  in- 
Humiiur  two  g;ises  in  close  vessels,  and  that  then  he  came  to  the  conclusion 
that  *'  water  is  composed  of  dephlogisticated  uir,  and  of  phlogiston,  both 
deprived  of  a  part  of  their  latent  heat*. 

Priestley  deposited  the  letter  in  the  hands  of  Sir  Joseph  Banks,  re- 
questing him  to  have  it  icad  at  one  of  the  next  meetings  of  the  Koval  So- 
ciety. Watt  then  desired  that  this  leading  sliouUl  be  put  off,  in  order  that 
he  might  have  time  to  see  how  far  his  thecny  agreed  with  the  recent  expe* 
riments  of  rriestley:  at  last  this  letter  wjus  not  read  until  April,  I784.t 
This  letter  Watt  alludes  to  in  a  paper  addressed  to  Dcluc,  dated  the  '2Gi\i 
November,  1 7^+  ;  many  new  observations  and  new  reasonings  appeared 
ill  this  paper,  but  almost  all  of  the  original  letter  was  preserved,  and  in 
printing,  it  was  distinguished  by  the  a<ldition  of  reversed  commas ;  in  the 
part  thur^  marked,  is  to  be  found  the  im])ortant  concluMon  and  notes  above. 
We  read  further,  that  the  letter  was  communicated  to  several  members  of 
the  Royal  Society  when  it  was  received  by  Dr.  Priestley  in  April,  l78iJ. 

In  Cavendish's  paper§  as  it  was  at  first  read,  there  is  no  allusion  to 
Watt's  theory ;  an  addition  posterior  to  the  reading  of  the  letters  of  this 
latter,  and  written  entirely  in  Cavendish's  hand,  mentions  this  theor}'. 
Cavendish,  in  this  addition,  shows  the  reasons,  which  he  thought  he  had  not, 
to  complicate  his  con(*lusions,  as  Watt  had  done,  with  considerations  rela- 
tive to  latent  heat.  It  leaves  in  doubt  the  question,  whether  the  author 
were  acquainted  M'ith  Priestley's  letter,  of  April,  1783,  or  whether  he  oiilv 
saw  the  letter  dated  the  26th  of  November,  1783,  and  read  the  29th  of  April, 
I7K4 ;  upon  which  it  is  important  to  observe,  that  the  two  letters  appeared 
in  the  Philosophical  Transnctions,  thrown  into  one.  The  letter  to  Priestley, 
of  the  20th  of  April,  17K3,  remained  sometime  (two  months  after  the  paper 
of  Watt)  in  the  hands  of  Sir  Josejdi  Banks,  and  other  Members  of  the 
Uoyal  Society,  during  the  spring  of  1783.  Hiis  is  what  appears  from  the 
circumstances  mentioned  in  the  note  at  page  33().  It  seems  dilHcult  to 
suppose  that  Blagden,  Secrelarv  to  the  Royal  Society,  did  not  see  the 
paper.  Sir  Joseph  Banks  must  have  given  it  to  him,  since  it  was  intended 
to  Ik?  read  at  the  meeting.  i|  We  may  add,  that  since  the  letter  was  pre- 
served in  the  records  of  the  Royal  Society,  it  was  under  the  caie  ot  Blagden, 
the  Sec  rctary.  (.'ould  it  be  possible  to  suppose  th.it  the  person  whose  hand 
wrote  the  n^markable  jiassage,  already  quoted,  relative  to  a  communication 
made  to  Lavoisiei,  in  .luiie,  I78«%  of  Cuvendish's  conclusions,  would  not«  at 
least,  have  informed  Cavendish  that  Watt  had  arrived  at  the  same  conclu- 
sions, at  iarrhest,  in  Ajiril  178.*}.  These  conclusions  are  identical!  with 
the  single  difTerem-e,  that  C:ivcndish  calls  deplogisticated  air,  water  deprived 
of  its  }ddogiston,  and  that  Watt  says  that  water  is  composed  of  dephlogis- 
ticated air  and  [)hlogistoii. 

We  imibt  renicirk  that  in  Watt's  theory,  there  is  the  .same  uncertainty  and 
vagueness,  that  wc  have  already  found  in  those  of  Cavendish,  and  that 
all  this  occurs  from  the  use  of  the  term,  not  exactly  defined,  of  phlogiston.^ 

'  Wr  c:\i\,  Willi  full  f'tinliiifiicf,  iU-diirv  fruiii  the  iiii|)ti()li.<tlu'(l  rnii-v.<|Miii<l(  iiro  of 
Willi,  tli.it  III- liHil  :ilir;«<l>  funiud  lii!>  lliror>  «>f  x\^v  C(>hi|Ui>itii)ii  of  \\:il<'r,  in  Di-cf iiilicr, 
17Ha,  niid  |ii«ibHl)l\  ontin.  J{('-iiliv->,  Piicillry  (tcrhiri-^,  in  lii«  pH|M'r,  of  the 'JHlli  Apiil, 
I7H3,  ihal,  iM'i'uri' ^lis  i)\%ii  <>\|HTinicMito,  Wall  was  ali.-irlied  lo  ihi-  i(l«M  ih:it  llic  bleaiii  <ir 
watt  I*  (-tiiiid  bv  traii.-«roi-ini'<l  into  p«>rnianOiit  <;a<«(><.  (\i.  410.) 

Walt  liim<rir,  ill  hi«  paper,  (p.  :\'Ah,)  (tcclarci>  tlial,  for  some  yc-ar«,  hu  had  b«rn  of 
opiiiiiin  lliat  air  is  only  a  ino<ruicati(in  ot  water;  and  he  uiTi's  a  drtailcd  jircnunt  of  the 
<  xpcriiucnt>,  and  ira!>oi)in»«<on  wliich  l\m  opinion  H*  fonmled.  -  ^'ote  qf  Mr.  Ifatt.jun. 

t  PrifMlt'y'!«  h.-tirr  wa«  rrad  on  ihi-  2J»lh  of  April,  1784. 

X  Wiilioii't  any  doubt  the  (m  ncvofc  pliilo:<ophi.T,  then  in  Li^mdon.  rrceivcd  it  at  that 
tiinr.  It  n-maiiifd  in  his  hand«  niitil  the  tiint:  that  Walt  heard  of  CavendishV  papiT 
havini;  t><'i>n  read  be(ure  the  Koynl  Society.  From  that  lime  my  father  louk  instant 
nK'a»Hief<  lo  havr  his  paper  addre^M-il  to  Diinc,  and  hi*  letter  l«  Dr.  Prie»tley.  of 
the  2r»th  of  April,  17rt.1,  iiniiu-diately  reaii  iN'fore  the  Koyal  Society.  Thi^  reiidin<r, 
rp«|nired  bv  Watt,  of  the  paper  addrci>M*d  lo  Duliic,  toolc  place  on  the  20lli  of  April, 
I7M*— AWc  o/>1/r.  Jf  att,juH. 

§  PhiUwiphlcal  Irandaclions,  1784,  p.  140. 

[|  IMiiluMtphical  tninsaclionr,  n.  300. 

^  In  a  note  of  hi»  paper,  of  the  SOth  Noveinhcr.  1783,  (p.  331,)  ip  to  be  read  this  note 

of  Walt:  •*  Anteiliirly  t«  ihe  exprriinenlH  uf    Dr.  Priestley,  Kirwan  had  piovetl,  by  in- 

Ki'nioii"  dediietions,  Ixirniwed  fn»iii  olhrr  faelK,  that  inflaiNmable  air  iit  in  all  pn>bability 

true  phlot;i>i«iu  under  an  aeiialfoiin.     KirwaiiN  aruument^  do  not  5eem,  to  me,  p*rlerlly 

eon%inrinf[,  bat  it  a^>^H-ar$i  mueh  iKrttei  to  •I'lile  the  ftoint  uf  the  question  by  direct  ex- 

prilnivnt.''    /Yo/r /*/' Afr.  ff'att,Jun, 


With  CaveiiiUsh,it  cannot  be  delemiined,  whether  phlogiston  nicaiifi  snijply 
inllammable  air,  or  whether  that  chemist  was  not  rather  iiicliiUKl  tt»  ronsiiler 
as  inllammable  air,  ti  combination  of  water  and  phlogiston.  Walt  says  ex. 
inessly,  even  in  his  jiaper  of  the  26th  NovcuiIkt,  178.),  and  in  a  INl^suge 
which  is  not  a  part  of  his  letter  of  April^  \1^\  that  inflnmniable  air,  in  Ins 
opinion,  contains  a  simdl  quantity  of  water,  aiid  much  elementary  heal, 

The.se  expressions  on  the  part  of  two  men  so  eminent,  ^lu^t  be  ri*ii!.iden'd 
OS  the  mark  of  a  certain  hesitation  touching  the  <-onipOKitiMi  of  water.  Ii 
Watt  and  Cavendish  held  the  j»rt*<-ise  idea  that  .water  lesuUed  from  tie 
re-union  of  two  gases  deprived  of  their  latent  heat,  fiom  the  re-union  ot  tl.r 
liases  of  iiillammahle  and  dephlogisticated  air ;  if  thi^  concei»tioii  was  av 
clear  in  their  mind  as  it  was  in  that  of  I^voisier,  they  would  certainly  lave 
avoided  the  uncertainty  and  obs<'urity  which  I  have  point ed  out.* 

As  to  what  relates  to  Watt,  these  are  the  new  facts  which  wc  have  ju*! 
established :  i  •  • 

1st.  There  is  no  jiroof  that  any  one  gave,  before  Watt,  and  in  a  written 
document,  the  actual  theory  of  the  composition  of  water. 

'Jnd.  Watt  established  this  theory  diiriii^  the  year  I7Kr3,  in  terms  m.irp 
diMinet  than  Cavendish  did  in  his  paper  of  1784.  By  introducing  the  tli-- 
engagement  of  latent  heat  as  a  part  of  the  process.  Watt  added  to  thi-  ch-ar- 
ness  of  his  conception. 

3rd.  There  is  no  proof;  there  is  not  even  any  assertion  that  the  rcMilt^  of 
Cavendish's  theory  (Blagden  calls  it  his  conclusion)  were  c-oinmunicainl  ti» 
Tiiestley  before  the  period,  at  which  Wait  informed  him  of  bis  opinion?'  in 
his  letter  of  2(ith  April,  1783.  For  a  st'll  stronger  reason,  nothini^  rj:i 
make  us  suppose,  partieiihirly  after  reading  Watt's  letter,  that  this  cii;jiiirer 
ever  learned  anything  relative  to  the  composition  of  water,  either  Irum  . 
Priestley,  or  from  any  one  else. 

4th.  Watt's  theory  was  known  to  the  Pillows  of  the  Royal  .Sorirty. 
of  several  months  before  Cavendish's  conclusions  were  put  upon  paper,  and 
eight  months  before  the  presentation  of  this  chemist *»  jiaper  to  the  JJirtuI 
Society.  We  can  even  go  farther  and  deduce  from  the  fjicts  and  ditir- 
before  our  eyes,  that  Watt  first  spoke  of  the  composition  of  water,  and  that 
if  any  one  preceded  him,  we  have  no  proof  oi  it. 

5th.  In  nne,  a  repugnance  at  abandoning  the  doctrine  of  phlogiston,  ii  mtI 
timidity  at  separating  from  an  opinion  so  lonjj  establi^hed  and  so  di<'|ily 
rooted,  prevented  Watt  and  Cavendish  from  doing  com]dete  justice  tu  ilair 
own  theory  ;t  whilst  Lavoisier,  who  had  bioken  these  fetters  first,  present 
the  new  doctrine  in  its  full  perfection. 

It  might  be  very  possible  that,  without  knowing  any  thing  of  eiK-h  otWr'- 
labours.  Watt,  Cavendish,  and  Lavoisier  had,  about  the  same  time,  takeathe 
great  step  of  concluding  from  experiment,  that  water  is  the  pioduce  ut  iL 
combination  of  the  two  gases  so  often  quoted,  which  is,  in  fact,  with  uiwe 
or  less  ])recisene88,  the  conclusion  to  which  the  three  philosophers  have 
come.  There  now  remains  the  declaration  of  lllagden,  according  to  whidi 
Lavoisier  hod  received  a  communication  of  Cuvendish's  tbcory,  even  before 
having  made  his  chief  experiment.  This  deckration  Blagden  inserted  in 
the  very  i)aper  of  Cavendish  \X  it  api)eared  in  the  Philosophical  Transar- 
tions,  and  it  docs  not  seem  that  Lavoisier  ever  contradicted  it,  however  im*- 
concilable  it  might  appear  with  his  own  account. 

On  the  other  hiuid,  notwithstanding  all  Blagden *s  siiscci.tibility  aliouc 
Cavendish's  ])riority,  ihere  is  no  where,  on  bis  part,  the  slightest  allusion 
that  may  lead  us  to  conclude  that,  before  publishing  his  paper.  Watt  \mA 
heard  of  tliut  ot  his  competitor. 

We  cannot  affirm  too  strongly,  relative  to  the  (question,  wbetlicr  C^iicn- 
dish  had  any  knowledge  of  Watt's  labours  before  di awing  up  the  conclu- 
sions  of  his  own  paper.  To  maintain  timt  Cavendish  was  unai^iuuntrd 
with  Watt's  conclusions,  it  must  be  remarked  how  improbable  it  it*  tlut 
Blagden  and  others,  to  whom  his  conclusions  were  known,  never  spoke  ti> 
him  about  it  It  might  lie  farther  said  that  Blagden,  even  in  those  parts  of 
the  iMiper  written  with  his  own  hand,  and  intended  to  claim  the  priority  fw 
Watt,  no  where  asserts  that  Cavendish's  theory  was  conceived  before  the 
month  of  April,  1783,  although,  in  another  addition  to  bis  friend'.<  oii;:iml 
paper,  there  is  a  quotation  relative  to  Watt's  theory. 


ries  to  the  Uoyal  Society. 


*  The  olwrniil}  in  the  tlieoretieal  roneeptions  of  Walt  and  Caveiidigh,  roniplaiBrri  w 
hy  Lonl  Uroii<:haiii,  do  not  !-ebm,  lo  me,  to  tic  well  foiiiided.  In  17S-1  ih«->  Luev  b-M 
to  prepare  two  permanent  gasc*,  very  diA]<iinilar  liom  each  «>llit'r.  Tlu'«o  two  ;:aM*. 
>H»me  ealled  fixed  and  inflammable  air;  and  other:*,  dephlogis'tirafcd  air  and  phlu^Mi-B: 
<iiher!«,  in  fine,  oxygen  aud  hydrogen.  Ky  the  rombiiiatiun  of  flephloKiMit-ali-ti  -lii  »»■ 
iihlogiston,  -viAf,  prodace<l  water  having  a  weight  equal  to  tlmt  oi  tlif  two  i^uv 
Water,  fnmi  that  lime,  wa^  no  longer  considered  a  simple  body;  bat  \k^%  e«>ui|^*«iJM 
dephlo;;iBiicnte<l  air  and  phU»giMon.  Tlie  chemist  who  drew  thts  ct^n^eqoeiKv  mi 
have  had  falM.-  ideas  an  to  the  intimate  natnre  of  phlogiston,  wiiiiont,  that  in  Ihc  ln«i 
degree,  throwing  any  uncertainty  on  the  merit  of  hi«  \\X9l  dl8cov«ry.  In  tbe  prrna 
day,  it  has  l)ecu  nnathemafieally  demtnutrated  i\yA\.  hydrogen  or  phlogiMon  is  an  ikimhi 
tary  b«Mly  ;  thai  it  is  not  as  Watt  and  Cavendish  believed,  for  a  tune,  thv  <'ombiBviii-ii '^ 
a  radical  and  a  little  water. — Note  cf  M.  Arago, 

\  No  one  eould  ex|)cct  that  Walt,  writing  and  pnblisking  for  (lie  firvt  lime,  m^acnl 
in  the  care»  of  an  immen!<e  establishment,  and  commercial  afl'ain  finally  exfi-a»nr, 
conid  contend  against  the  eloquent  and  |;racti.<ed  pen  of  Lavoi«lrr;  but  the  >keii-k  •■• 
hli  theory  Csee  page  331  of  bin  paper)  appeais  lo  me,  who,  1  mqst  coufesii,  am  »4  » 
Impartial  judge,  as  luminoiix  and  «>(  exprc»!<ive.  as  the  canclaaionf  of  the  ina»ir»«> 
French  ch«rmist.— AW#f  of  Mr.  Jlatt,  jun. 

t  A  letler  to  Professor  Crell,  in   whieh  Rhigden   gives  a  detailed   tlrsrripiiiiii 
diacuvery,  ap)M-aii«  in  the  Anntitm  foi  1780.     It  i«<  rental kabh>, thai  In  this  leifr    ~ 
sayi  lif"  ciiminunicaleil  lo  L.ivoiiiii  r  the  opinion!*  of  Civen<lii>h  and   ff'ait,  and 
latter  name  appear^-,  for  Ihe  Anil  time,  in  Ihv  recii.il  of  the  verbal  coafide 
8ccretar>-  of  the  Royal  Society.— A'ofc  uf  Air,  If'att.Jun. 


L 


430 


THE  CIVIL  ENGINEER  AND  ARCHITECT'S  JOURNAL. 


[NOTEMBKR 


TABLE  (C.)  OF  CHEMICAL  ANALYSES. 


Silica 

Car1>onatf!  of  liimf^    

Carbonate  of  Magncbia . .  . 

Iron  Aliuniiia 

VftLier  and  I/)ss 

Bitumen 

Sjierific  Graritifs 

Of  flr>'  Masses    

Of  Partirlofi    

Almorbent  I'owersvhen  sa- 
turalcfi  iiniirr  tlie  exliauht- 
cil  KeeiMVor  of  an  Air 
Pnmp. 

DiHiufeffrntioH, 


Sanpstonks. 


Craig- 
leitli. 


Darlcy 
Dale 
XStan- 
;  cliffe). 


ITed- 
(lun. 


98-3 
M 
00 
0-6 
00 
00 

2-2.V2 


9r>-40 
0-36 
00 
1-30 
1-91 
00 

2-fi2S 


20-10  I  2-993 


90- 1 
0-8 
00 
2-3 
1-8 
0-0 

2-229 
2-613 


Kenton 


Quantity  of  Matter  disin- 

tegratcfl 

Cohesive  Powers. 


} 


0-143 

1 
•  •   •  •       1 

Grs. 

Grs. 

0-6 

0121 

111 

100 

0-1. -ifi 

Grs. 

10-1 

56 


931 
2-0 
00 
4-1 
0-5 
0-0 

2-247 
2625 


0-143 

Grs. 
7-9 
70 


V    C    GJ 

p  ft  .s 


49-4 

26-5 

161 

3-2 

4-8 

0-0 

2-33S 
2-756 


0151 

Grs. 
7-1 
72 


Magnesian  Limrhtokeh. 


Bnls- 
over. 


Huddle  Roaeli 
stone.   Ahliey. 


30 
51-1 
40-2 
1-8 
3-3 
00 

2-316 
2-833 


0-182 

Grs. 
1*5 
117 


2-53 
51-19 
41-37 
0-30 
1-61 
0-0 

2-147 
2-867 


0-239 

Grs. 
10 
61 


0-8 
57-5 
39-4 
0-7 
1-6 
0-0 

2L34 
2-810 


Park 
Nook. 


0-248 

Grs. 
0-6 
55 


00 
55-7 
41-6 
0-4 
2-3 
0-0 

2138 
2-847 


0-249 

Grs. 
1-8 

Gl 


Oolites. 


Aneas- 
ter. 


0-0 
93-59 
2-90 
0-80 
2-71 


Bath 
Box. 


Port 
land. 


00 
91-52 
2-50 
1-20 
1-78 


1-20 
95-16 
1-20 
0-50 
1-94 


I 


L11CE8TONES. 


Kctton. 


A  Trace'  A  Trace  A  Trace 


2-1 15 
2-702 


00 
92-17 
4-10 
0-90 
2-83 


2-182 

1-839 

2-687 

2-675 

0-180 

0-312 

Grs. 

Grs. 

71 

100 

33 

21 

Bar. 
nack. 


Chil. 
mark. 


0-0 
93-4 
3-8 
1-3 
1-5 


10-4 

790 

3-7 

20 

4-2 


! 


Ham- 
hill. 


4-7 
79-3 
5-2 
8-3 
2-j 


A  TracGiA  Trace  A  Trace  A  Trici- 


0-206 

Grs. 
2-7 
30 


2045 
2-706 


0-244 

Grs. 
3-3 
36 


2-090 
2-627 


2-4ftl   !  2-260  I 
2-621    1  2fi9:i  . 


0-204 

Grs. 

16-6 

25 


0-053  :0-M7 


Grs. 
9-8 
101 


Gn. 
9-5 
57 


Explanation.— Tliis  Table  gives  the  Results  of  the  Chemical  Analyses  of  Sixteen  Spedmeniof  Stone,  arranged  according  to  their  respective  Classes.  The 
Names  of  the  Quarries  from  whence  the  Stones  are  obtained  are  given  in  the  First  Line,  and  the  Specimens  are  considered  to  lie  fair  average  Samples  of  the 
worka1)le  Stone  in  such  Quarries.  Some  Results  of  Experiments  upon  the  same  Stones,  extracted  from  Table  D.,  are  added  for  the  Purpose  of  affording  t 
Comimrison  of  their  several  Physical  Qualities. 


EXPLANATION  OF  TABLE  0. 

The  first  column  cxiiibits  the  names  of  the  quarries  whence  the  several 
specimens  have  lieen  ])rocured,  such  specimens  lieing  considered  a  fair 
average  sam]ile  of  the  stone  which  those  quarricK  respectively  pro<luce. 

Tlie  second  column  indicates  the  weights  of  the  Bi)ecimen8  in  the  state  in 
which  the  stones  are  usually  employed  for  building  ]nirposcs,  ha\ing  l)een 
subjected  to  none  but  the  atmospheric  influences  since  they  were  taken  from 
their  res]>ective  quarries  and  worked. 

Tlic  third  column  contains  the  weights  of  the  same  specimens  after  having 
l»ecn  perfectly  dric<l  by  exjmsure  in  heated  air  for  several  days.  Their  rela- 
tive specitic  gravities  are  indicated  by  these  numbers,  subject  to  the  errors 
arising  from  differences  in  the  sizes  of  the  culies,  which,  on  account  of  the 
accurac}-  of  the  measurements,  varied  but  little  from  each  other ;  the  specific 
gravities,  however,  taken  l)y  the  most  certain  method,  will  l>e  found  in  columns 
ten  and  eleven.  The  average  difference  of  weight  between  two  si)ecimens  of 
the  same  stone  is  in  the  dr>'  state  56*7  grains ;  the  greatest  difference  l>eing 
209*8  grains,  as  obser\'able  in  that  from  Box ;  and  the  least  0-2  grains,  as 
in  that  from  Bramham  Moor.  This  difTerencc  is  to  be  attributed  partly  I0  a 
small  inequality  in  the  sizes  of  the  duplicate  cubes,  and  partly  to  variations 
of  density  in  jiieces  of  the  same  material.  Tlie  greatest  difference  of  weight 
between  two  specimens  of  different  stones  is  1618-3  grains;  the  heaviest 
being  that  of  the  Kctton  Rag,  weighing  5201*8  grains,  and  the  lightest  that 
from  Tottcmboe,  weighing  3583*5  gprains :  the  proportion,  therefore,  of  the 
weight  of  the  lightest  to  that  of  the  heaviest  is  as  1  :  1*452.  * 

The  fourth  column  exhibits  the  weights  of  one  set  of  the  above-mentioned 
cubes  after  having  been  immersed  in  water  for  several  da}'S,  so  as  to  l)ecomc 
completely  saturated,  such  weights  having  been  ascertained  immediately  after 
the  cu}>es  were  taken  out  of  the  water  and  wiped. 

The  fifth  column  shows  the  difference  of  weight  between  the  same  speci- 
men in  its  dried  and  in  its  saturated  state,  and  indicates  therefore  the  quan- 
tity (by  weight)  of  water  absorbed  by  each  stone.  The  greatest  quantity  of 
water  any  stone  absorl>ed  was  519-8*  grains,  and  the  least  57*5  grains;  the 
former  from  Cadcby,  the  latter  from  Chilmark,  (B.) 

The  sixth  coluTnn  shows  the  relative  bulk  of  water  absorlied,  eight  cubic 
inches,  or  the  bulk  of  the  cube  experimented  ui)on,  being  taken  as  unity. 
From  these  numl)ers  it  appears  that  the  specimen  from  Cailel)y  absorbs  one 
quarter  of  its  bulk  of  water,  while  the  specimen  (B.),  from  Cldlmark,  does 
not  alisorb  one  thirty-sixth  of  its  bulk ;  the  former  absorbs,  therefore,  about 
nine  times  more  than  the  latter. 

The  seventh  column  gives  the  quantity  of  disintegration,  in  grains,  of  the 
several  stOTies,  after  baxing  lieen  simultaneously  subjecteil  to  Brard's  process 
for  eight  successive  days.  A  description  of  the  details  of  this  ]nx)cess  here  ia 
considered  unnecessary,  as  they  are  fully  described  in  the  thirty-eighth  volume 
of  the  "  Annales  dc  Chimic  et  de  Physique;"  where  is  also  to  be  found  an 
account  of  the  experiments  maile  by  members  of  the  public  commissions  ap- 
pointed to  ascertain  its  efficacy,  from  which  it  appears  that  the  measures  thus 
obtained  may  be  considered  very  closely  to  represent  the  action  of  the 
atmosphere  during  successive  winters  on  the  various  stones  snbmitted  to  ex- 
amination. 

The  eighth  and  ninth  colnmni  contain  the  results  relating  to  the  oohetiye 
atrengthof  Uie  itonet,  or  thttr  resiatance  to  prewnre,    Tbeic  ezperimenta 


were  made  at  the  manufactory  of  Messrs.  Bramali  and  Robinson,  with  a  six- 
inch  hydrostatic  press,  the  pump  of  which  was  one  inch  in  diameter.    Ac- 
cording to  trials  previously  made  by  Messrs.  Bramah  and  Robinson,  one 
pound  weight  at  the  end  of  the  pnm]>  lever  produced  a  pressure  on  the  fsce 
of  the  ail)e  equal  to  2*53  cwt.,  or  to  71*06  lbs.  on  the  sqiure  inch.    The 
experiments  with  the  stones  were  cautiously  made ;  the  weight  on  the  If  v^r 
was  successively  increased  by  a  single  ])ound ;  and,  in  onler  to  ensure  greats 
accivaey,  a  minute  was  allowed  to  elapse  previous  to  the  application  of  each 
ad<litional  weight.    The*  eighth  column  shows  the  pressure  at  which  the 
stone  commenced  to  crack,  and  the  ninth  column  the  pressure  at  which  it 
was  crushed*    The  unit  astnmed  is  the  one  |)ound  weight  placed  at  the  eail 
of  the  lever.    The  employment  of  this  unity  in  the  talile  is  preferred  to  stil- 
ing  the  calculated  weights,  because  it  is  not  i^ished  to  give  a  greater  appeir- 
ance  of  accnracy  than  can  strictly  be  ac^ndged  to  the  experiments;  bntif 
absolute  measures  be  required,  the  pressure,  either  upon  the  face  of  the  cubes 
employed  or  on  one  square  inch  of  surface,  may  lie  estimated,  as  nearly  a» 
the  means  employed  enable  It  to  l>e  ascertained,  by  multiplying  the  figures  is 
the  table  by  either  of  the  values  of  the  unit  almve  stated.    Tlie  residta  havinjc 
been  obtained  with  the  same  press,  and  under  the  same  circumstanors,  it  n 
presumed  tlut  no  objection  can  be  made  to  them  as  comparative  experi- 
ments. 

The  tenth  column  indicates  the  specific  gravities  of  the  stones,  tccantelr 
taken  by  the  means  usiudly  employed. 

Tlie  eleventh  column  contains  the  specific  gravities  of  the  solid  materiib 
of  which  each  stone  is  composed,  on  the  8up])osition  that  the  water  ahsorW 
when  the  atmospheric  pressure  is  removed  comjdetely  replaces  the  air  which 
before  occupied  the  pores. 

The  twelfth  column  shows  the  bulk  of  water  absorbed  by  tlie  stones  whes 
saturated  under  the  exhausted  recover  of  an  air  pump,  their  entire  balk  beiag 
taken  as  unity.  The  quantity  of  water  absorl>e<l  in  this  process  vaaj  be  eoa- 
sidercd  to  represent  the  space  occupied  by  the  pores  or  intenticea  in  the 
aulistance,  unlets  we  suppose  that  in  some  cases  the  adliesion  1>etween  airaiii 
the  solid  particles  is  so  great  that  the  entire  removal  of  the  atmotpkoie 
pressure  is  not  sufficient  to  counteract  the  force.  It  is  certain,  wha  tbb 
pressure  is  not  removed,  long  immersion  in  water  will  not  occaaion  tlie  dii- 
placement  of  all  the  air  contained  within  the  pores. 

OBSERVATIONS. 

The  Mansfield  red  sandstone  seems  to  form  a  connecting  link  between  the 
sandstones  and  the  magnesian  limestones.  Tlie  Chilmark  limestone  is  n- 
markablc  for  having  a  large  quantity  of  silica  in  its  composition.  The  Bob- 
over  magnesian  limestone  is  remarkable  for  its  peculiarly  beautiful  cryftaUiie 
structure.  All  the  limestones,  (including  the  oolites)  except  the  magnciiia 
contain  small  portions  of  bitumen. 

If  the  stones  lie  divided  into  classes,  according  to  their  chemical  ooapoa- 
tion,  it  will  be  found  that  in  all  stones  of  the  same  class  their  exista  genaany 
a  close  relation  between  their  various  physical  qualities.  Thus  It  will  he  o^ 
aerved  that  the  specimen  which  has  the  greatest  specific  gravity  posv;4RiAe 
greatest  cohesive  strength,  absorbs  the  least  quantity  of  water,  an«fl  T '^ 


grates  the  least  by  the  proceu  which  imitates  tlie  effects  of  weather:'^  iei» 
parison  of  all  the  experimenta  shows  this  to  be  the  general  rule, 
UaUe  to  indiTidnal  ocepiiona. 
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But  this  ^ill  not  enable  iis  to  compare  stones  of  different  classes  together. 
Tlie  sandstones  absorb  tlie  least  water,  bnt  they  disintegrate  more  than  the 
nagncsian  limestones,  which,  considering  their  compactness,  at)sorb  t  great 
quantity. 

The  hea\iest  and  most  cohesive  of  the  sandstones  are  the  Craigleith  and 
ihe  Park  Spring;  the  light f;st  and  least  colicsive  is  the  Morley  Moor. 

Among  the  magncsiaii  limestones  that  from  Bolsover  is  the  heaviest, 
strongest,  and  absorbs  the  lea$t  water ;  whilst  that  from  Cade])y  is  the  lightest, 
weakest,  and  most  al)Sor1>ent.  The  iiagnesian  limestones  from  Jackdaw 
Craig  and  Bramliara  Moor,  which  closely  resemble  each  other,  arc  remarkable 
for  considerable  cohesive  Mrrn^th,  united  with  low  specific  gravity ;  they 
flisintegrate  but  little,  and  absorb  less  water  than  stones  of  the  same  class  of 
Iiiglier  si>ccific  gravity. 

Among  the  oolites  the  Ketton  Kag  is  greatly  distinguished  from  all  the 
rest  by  its  great  colicsive  strength  au«l  high  si»ccitic  gravity;  wliilst  the  stone 
from  Box,  in  the  neighbourhood  of  Bath,  is  the  least  cohesive,  and  has  the 
lowest  si»ecific  gravity. 

(Signed)  J.  F.  Daxiell. 

C.  WUEATSTONK. 


BiUTISlI  ASSCXIATION  FOR  TlIK  ADVANCKMKNT  OF  SCIKNCE. 
(From  th'  lii'iMrts  of  the  JthtiuintH  and  LUcranj  Gazcftr.) 

Oft  till-  musi  Eronuihiml  PntjwriioH  of  Poiirr  to  Tunnafiv  in  Staim-irsMh.    J5y 

Ml-.  Srott  Ku.SM'll. 

'I'hc  rule  by  wbirii  most  ]»ri»iMi<«tors  of  stoam-vrssols  have  Iwt-u  guidtul  is 
tlio  Jipplicat^on  of  powrriii  small  I'miKjrtinu  to  tnnna^^c  ;  I'Ut  wlwrc  \tlnciiy 
H.is  Jbo  cijit'f  olijfct,  hiKl"-''  i»io|»i)rtioual  |hjwi*r  h;u>  Ikimi  tinplcynl,  with  a 
jrival  exiMiidituro  of  furl,  aiwi  not  vitb  \Uv  ratio  of  incrfusc  to  iho  vrNciiy  ; 
tn  UhOi  iHiwtTs  anl  lar^i*  i(«ii.snnipti«in  of  fuol  havo  Urn  attnulol  with  only 
.:  >Uii}M  iiuuMsc  of  v<  lority  ;  and,  tbortfoiv.  the  eniplovmenl  of  low  powers, 
\M  h  low  viU  ciiii's,  woultl  ai-pcar  n»  W.  nu'St  ironomical.  But  tbiscom:lu>ion 
li  :s  noi  Itiii  l>oine  out ;  auii,  bv  an  examination  of  the  Ix^oks  of  exinmlituiv 
if  furl,  boloti^injr  to  tover.il  companies,  bo  Irul  fouml  that  experience  had 
|Tove<i  the  use  of  higli  Meam  ]»o\\crs  and  b.iiili  \el»Hitie.s  more  ecomnucal 
liian  low  ones.  Thi.-i  had  been  attributed  to  Mr.  Russell's  wave  principle,  and 
1)0  Ik-vI,  therefore.  taroluUv  ni\estigatid  the  subject.  The  rc^dt  at  vhieli  he 
bad  arrived,  apj  eared  to  him  tjuitc  new  and  wry  nmiarkable.  The  general 
piiirciide  v^as  :— that  in  a  vovaye  by  a  si eim -vessel  in  the  oj^'n  sea.  exposed, 
I.I  r-iiurse,  to  advei-se  winda,  there  is  a  e*Mtain  bij;b  velocity  and  biph  |K)rlion 
ut  power  ttbicli  may  lx»  areoini»lislie«l  with  less  exi>enditiire  of  fuel  and  ol 
iij<mi  tlian  at  a  lower  sjH'ed  >\i'.h  less  power.  This  Mas  proveil  arithmetically 
and  by  a  fonniila.  in  relalun  to  the  sjime  vessel,  with  diHcrent  i>o«urs  of 
engine,  v.  herc!)y  ;'ny  otlur  C'S**  may  be  determined. 

Fair  n\'utht'r.—\2W  tins.  W)  h«)rse-po\\ er.  9  miles  an  luur,  21(i  milea 
a  -biy.  1  t».n  of  e.-al  an  hour  ;  21t»0  miles  in  10  davs.  240  tons  ol  coal. 

r.nn  tony.  r»Ut)  bor^e  power.  10  miles  an  hour.  240  miles  a  day,  \\  ten  of 
ro:i I  an  hour ;  216t»  miles  in  1>  da\  s,  270  ions  of  imkiI. 

.Mvrrxr  li'iothrj .—  I'M)  t(»ns.  14.0  boise  |)ow er,  5  miles  an  hour,  120  miles 
;i  tiny.  I  ton  (d  roal  an  hour ;  2H»0  mile.«>  in  18  days,  436  tons  of  coal. 

1200  toiw.  r>00  bore  i«ower.  b~i  miles  an  hour,  1()2  miles  a  day.  \\  tons  of 
coufaii  hour  ;  2100  miles  in  13  and  one  fifth  days,  3'.?y  tons  of  coal. 

O'l  itrral  Funiinf('.—Lnt  r  rei're>ent  the  velocity  of  a  given  sleam-vesscl  in 
ii  lair  ifc  eat  her  voyage;  v\  the  same  ve.^sel  in  an  adverse  weather  voya;;e ; 
t,"  ;i  vcsstd  of  bijjier  power  iti  the  fair  one  ;  v'",  the  same  in  the  adverse  one  ; 
y>,  llic  iHj^er  of  the  fornuT  vessel ;  //,  latter  vessel — 
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ill  the  care  (•!  e.|UHl  expense,  when  the  bif^best  piopuitioii  id'  i»ower  that  will 
Ih*  rconoinieal  in  fuel  may  1  e  .it  once  obtained. 

Ur.  L'lnlner  oljservetl.'ib.'t  it  was  a  new  theory  ;  but,  from  Mr.  Ku.s.-joirs 
cNPOsiiion,  be  was  satisfut}  wiili  its  accuracy. 

Sir.  Russell  stated,  in  answer  to  a  ipiest ion.  that  the  piimiple  wastmly 
true  in  reference  to  Iouk  voyages,  biTause  where  vessels  wt-re  nt)t  exposed  to 
continued  wlverse  weainer,  a  great  additional  power  w(mld  only  l;e  an  jwldi- 
lional  expense. 

;%'«•«»  Vuvl ;  fur  St(  ant  Sarif!iitin»,  ^\r. 

The  learneil  l're>i«lent  ( Ib-v.  W.  Vernon  llarrourl)  dc8cril»fd  to  the  Section 
a  jdan  »d'  cementing  together  small  roal  and  coal-dust  for  fuel,  for  w  hich 
a  patciit  bad  iM'cn  obtainwl  by  Mr.  Oiam.  [^vo  last  vol.  of  the  "Transac- 
ijijiiii,"  Notiees  and  Abstracts,  p.  85.)  For  more  than  twenty  years  it  had 
afBictcfl  him  more  than  aught  short  of  a  moral  evil,  to  sre  the  wiekctl  waste 
iicuio  in  this  substance,  the  most  ])reeious  ^'jft  wbieli  Providence  had  boun- 
tefjii.sly  l)es:owed  on  mankind.  To  this  country  in  particidar  it  was  of  ines- 
timable va-ue  ;  and  )et.  until  now,  when  be  might  consider  the  means  of 
Kavin((  and  economising  it  devised,  one  million  of  tons  out  of  three  nuUions 
annually  hul  l^een  bunit  and  destroyed  at  ihe  months  of  the  pits.  Mr.  Oram 
Ji'icl  been  attiacte<l  to  this  suliject  fn)iu  pursuits  of  a  diflerent  kind.  In  pre- 
iiarinK  picture-frames.,  it  bad  cH*curred  to  him  that  to  mould  this  \vast«fl 
Lri-9cm  into  the  fonn  of  bricks.  c-.iU.-a  it  to  cohere,  and  fit  it  for  all  the  us«^s 
of  :u<^1.  would  i<e  a  m-  st  desirable  attainment.  At  Glasgow  it  was  allowed 
to  remain  at  the  lioltcm  <if  die  pits  ;  ai  Newcastle  it  was  in  no  way  brought 
to  market  bv  those  whi'se  cftmpetition  knl  them  to  supply  only  su^rioreoali. 
IJm  mftteiial  rescued  frvm  this  "  wicked  waste  "  by  Mr.  Oram  might  coiuUt 


of  pieces  of  al.out  Ihe  size  of  walnuts  and  all  the  rest  of  the  slack  (and  it 
should  be  c»bserve<l,  that  the  best  coal  was  incest  liable  to  break  in  tbi.s  man- 
ner); and  these  be  cum[)OMed  together  in  a  form  so  much  less  in  bulk,  and 
occupying  .so  much  less  room  in  stowage,  that  the  quantity  rcimisi I e  for  a 
st«»am  voya;,'e  of  tliree  months  would  not  be  more  than  of  coals  wJiicli  would 
only  last  for  iv.o.    How  innKjrtant  was  this  at  an  era  when  coal  was  <-onver- 
tible  into  coacb-lmrM  s ;  when  our  chariots  were  of  iron,  and  drawn  bv  steeds 
of  fire  I     It  should  be  rememliered  tix).  that  coal  could  never  more  be  formed  ; 
tliat  Nature  had  aln-ady  dej.osiled  her  work  for  our  use  in  this  formation, 
and  when  once  csbaiisled  it  could  not  be  renewed.     It  was  tbeivlorft  the  more 
neci  ssary,  in  our  i.sland  ble.ssid  with  so  alMiiulant  a  supply,  to  apply  economy 
to  Its  expeiuliuire.     Revi-nue,  manufactures,  comforts,  all  di-pended  on  ihi.s 
l)recioiis  trea.surc :  and  therefore  it  was  that  be  eouMilered  tliis  result  to  bo 
<f  such  inesiim  il.le  worth.     Il  bad  been  siiid  that  leople  liad  a  right  to  du 
what  they  liked  with  their  own;  ami  in  a  resuicted  sense  this  was  very  true: 
but  in  doin^:  wb.it  we  likid  with  our  own.  we  had  no  rij^lit  to  destroy  what 
lc!onj,'ed  to  in'.slerity  :  imd    this  ha«I  been  done  to  a  most   iujurijms 'extent 
with  the  coal-fl.Ms  of  Fni^'land.     lie  would  now  read  .Mr.  Oram's  conmuiui- 
ca'ion,  only  t.lrer\ing  ibai  trying  and  confirming-  Win  experimems  at  \\\ml- 
wirb.  under  tin-  inspection  of  Mr.  F.  K-.\ari.  a  }ear  agt>,  he  had  obtained  a 
patent,  and  had  since  been  travelling  on  the  Coiitinent'tt*  make  arnmgemeniM 
acc«»rdiiigly.    Mr.  Oram  elated  that  his  ex]HTimcnts  were  made  on  Ponton 
coals  of  the  best  quality,  which  were  comi»;«red  with  his  rubbish  in  the  brick 
fonn,  and  com|H)unded  of  two  thirds  of  coal-dust  and  one  third  of  anthracite  ; 
which  mixture  p.o.«.«esscd  the  gn*atest  iH>wer.  greater  than  if  entirely  of  coal. 
By  one  p.mnd  of  this  fuel,  thirteen  pounds  of  water  were  evaporated,  and  by 
one  ixiund  of  Pontop  coal  alone  only  stven  p-iinds  antl  a  (juarter.     Nearly 
douMe  !    The  process  was  a  simple  one,  and  had,  indeed,  Ix'en  rudely  prae- 
tis^fi  in  M'a'es.  alxmt  lie^e,  and  elsewhere,  where  the  poas;;ntry  were  in  tlie 
habit  of  mnking  up  the  coal  rubl  i.^h  into  balls  with  clay,  and  thus  sui)|dying 
theniM-lves  with  an  in  liflrnn'ly  burning  fi.el.     Mr.  Oram  took  the  dry  mud 
(if  must  Ikm////)  of  the  Tbatnvs  (»r  any  otlur  larp:e  river,   or  ;;i5y  vig'!;;ljlu 
earth  would  do,  aiid  the  mi.vtiire  w.'u  -30  or  10  j-allmis  t:f  waier."   10  pounds 
of  coal  ti'ir,  .30  ]Mm  d>  of  lime,  ixiwdered,  and  It'i)  or  2(K)  {hmiikIs  of  dry  mud, 
to  every  ton  of  cail-<iusf.    The  compound  was  ihen  pres.sed  an  I  de.^sicated, 
and  an  excellent  fuel  was  produced.    The  oxygen  contained  in  the  iiore»  aiuj 
i  11  itT.";: i ces  Mij)plied  combustion  in  abundance,  and  the  muddy  ingredients, 
forming  a  sku),  )iru!ec(ed  the  bricks  from  the  wiiste  which  e\i)osuic  to  the 
atmosphere  caused  in  coal.     Ftir  they  were  all  aware  that  if  the  cook  wantml 
to  lij,dit  a  fire  (jiiicklv.  instead  of  taking  small  pieces  of  coal  reaily   to  he:- 
hand,  .'•he  would  take  the  trouble  to  break  a  lump  into  fragments  for  that 
purjH'.«!e.     JOxperience  had  taught  her  that  the  almosj»bere  had  deprived  the 
lorriHT  in  some  degree  of  their  igneous  pro[H^rty,  ami  as  every  one  was  prc:ne 
to  |)frform  what  Uiey  had  to  do  with  the  least  [K).*>si})le  labour,  slie  hailiuund 
out  that  breaking  up  the  fresh  lumps  w:is  the   least  trouble  after  all.    'JJjo 
sliajH?  of  thc^e  brinks  was  another  recommen<lation.    They  were  convenient 
for  iKtcking;  and  yet  another  quality  U'luuged  to  them  of  con.sideniblo  im- 
iJortanec.     It  was  neces.sary  in  steam-ves.H'Ks  to  have  the  fuel  h«ar  the  boiler.s, 
wlu're  ihe  heal  was  intiMLse:   and   the  biieks,  sliiel  led   by   their  |KdlieIe,  iv- 
.'»isti'<l  this  high  tern  m*  rat  ore,  which  would  great'y  di  leriorate  coal  in  the  same 
situation.     Dr.  HucKland  then  noticed  that  Mr.  (•lanr.  of  Portsmoutii,  iJie 
inv(>nt'ir  of  the  admirable  plan  of  biscuit  baking,  h  id  aUo  employed  a  coin- 
I»o.sition  of  this  M>rl.     His  remeiit  was  gas  t<ir  ;  and  be  had  laid  his  method 
oi>en  for  the  public  benefit,  without  availing  himself  of  a  p.deut  right.    It 
was  lighter  than  coal ;  but  Mr.  Oram  (and  ii  was  only  on  his  autliority  he 
made  the  remark)  bad  i>ointed  out  ad\antagei>  which  bis  mixture  enjoyed 
tiver  that  of  Mr.  (irant. 

A  fj^entlcman  state. I  ibe  cjial  o\'  tins  country  (alwut  Hi nmnghamj  wtmld 
not  run  together,  in  this  wav.  like  the  Newcastle  coal,  lie  had  for  years 
lieen  trying  experiments  witfi  ir ;  ai  d  had  tried  all  tbi.'se  t)f  Mr.  Oram,  except 
the  lime.  Jleliad  (inployed  tar,  oil.  Utiuuinous  clay  ;  ami  though  lie  had 
succtH'ded  to  a  certain  extent,  so  a.s  to  serve  hot-luiuses,  \.c.,  he  batl  never 
Iteen  able  to  obtain  a  fuel  quite  applicable  to  domestic  uses.  Could  .such  be 
obtainiil  for  their  fires  and  niiuiu factories,  it  would  be  an  immense  saving. 

On  the  ChatifU's  aitti  JHiprotrttwntJi  in  the  Embouchure  of  the  Mersey, — hy  Mr. 
J.  B.  Yates. 

Me  referrc<l  to  the  new  channel  in  the  harbour  of  Liverpool,  which  had 
heen  bitiugbl  before  the  n«)tice  of  the  Association  by  (.'apt.  Denbam.  The 
in! litacy  oT  ac'T^s  to  ihic;  hirbour  arises  from  the  aciumulation  outside  of 
numerous  bedb  uf  .'^iuid,  which  are  frequently  and  suddenly  chan.:;ing  their 
|Htsition  and  ele\ation.  It  can  scarcely  be  doubted,  ibal  at  s»»iiie  remote 
j-eriod  the  estu  iry  of  the  Mersey  did  not  exist  at  i:1l.  or.  at  mosf.  in  a  very 
limiied  fonn;  a  forest  and  morass  may  have  tKCiiiitHl  the  land  UMweeii 
Fcrmby  Point  and  ilell're.  Numerous  iruiil^s  and  roots  of  large  forest  trees 
are,  to  ibis  day.  found  aUjng  ihe  (.  hebb  le  and  l..:inrasliire  shores,  while  ex- 
teiiNvie  tracts  of  pi-at  are  wU^erxtuI  in  many  plaits  starting  up  among  tjie 
sands.  A  violent  disruption  inu.%1  hive  taken  place  at  :be  inoutli  of  llie  es- 
tuary, by  which  enormous  masses  of  .suid  and  marie  have  been  thrown  out, 

H'riiaps  proved  by  ihe  homogeneous  structun*  of  the  banks  K<n  either  side. 

n  iSliS,  a  numi  (M*  of  human  skeletons  wen?  di.sinterred  oppositi'  tin-  l^>asow 
Li;;lilhou.se.  aflnrding  slnwig  evidence  that  a  burying-gromul  hul  fornu-rly 
exisieil  there;  auil  a  similar  cemetery  is  ilisceiniiile  at  l'\,rml)y.  This  lighl- 
hou.se  stands  in  place  (if  ano'dier,  whieb  «^as  nearer  to  the  sea  l»y  more  than 
hall  a  mile — a  site  wh'cb.  ai  the  lime  of  its  erection,  .seemed  to  have  Ixreti 
firm,  dry  land,  I  ut  was  reiiilend  useless  liv  ibe  eMcroaebmeiits  ol  the  waier, 
which  ciuiiiniied  lo  imrea'^e.  It  was  not  until  the  ^ea  had  broken  (lowii  (he. 
ridge  of  ^alld  which  had  foimed  its  l^omi  r.ry,  that  a  strong  einlianknient 
was  mad«*,  exieiiding  a  mi'e  and  a  qu;iricr  in  Inni  k  f  ibe  [ire^eii'  lijihiiou.-e. 
The  .sai.d  b:ink.-i  iii  this  esiu;.ry  are  los.sed  to  and  ;r-)  by  ilii;  lorceot  the  winds 
an  I  tide-<.  ami  are  ctjustanily  changin;.?  their  sbaiu's  and  elevations,  and, 
having  no  escape,  ihey  remain  i»  nl  u[>  in  the  l^ay.  In  1087,  an  exeelleiit 
» Iwmnel  existed  »,pposfie  lo  {'omiby  Point,  its  depth  from  three  to  ten  fathoms  ; 
but,  not  being  marked  by  buoys,  the  Kock  Chaimel  w.ut  ai  that  time  the 
entrance  in  common  use,  though  dry  at  low  water.    It  lias  since  become 

decx)er,  and  tlius  a  cbange  liM  taken  place  u^ioa  the  iiyto  ^uA  ^4Ak,  A 
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ridge,  running  along  tlie  middle  of  this  liank,  has  U'cn  cut  tliroU|j^h  by  a 
channel  hiving  forced  ilself  in  a  northerly  direction,  from  Helhre  island  to- 


Manls  the  Ligiit  Ship,  'llie  channel  described  by  Capt.  Denham  at  the  Dub- 
lin Meeting  is  now  useless,  although  used  for  some  time  with  advantage  ;  but 
it  runs  per|)endicular  to  the  course  of  the  tide,  which  ciccounts  for  its  invscnt 
state.  Fears  have  also  been  entertained,  that  the  other  channel,  called  the 
Horse  Channel,  was  filling  up.  L'ltely,  a  diagonal  channel  has  betm  formed, 
by  aiding  the  ebb  current  of  the  tide  m  its  natural  diagonal  course,  between 
Ijancashire  and  Cheshire.  This  was  dime  by  dredging,  by  means  of  a  double- 
toothed  harrow,  twelve  feet  across,  drnggecl  liackuards  and  forwards  by  a 
steamer  of  100  liorse-pow«r  over  the  intruding  banks,  the  inner  part  of  which 
was  stated  to  rise  forty-three  feet  higher  than  the  outer  or  st^'award  ]Kirt.  An 
enonnous  wtNulen  scraper  is  also  used.  The  m  :tter  taken  upamK'ars  to  con- 
tain a  small  portion  or  i)eat,  an<1  weighs  somewhat  lighter  tliun  the  sand 
found  within  the  estuary,  lliis  new  cjiannel  has  l>een  proved  to  answer  the 
purposes  of  navigation  beyond  original  expectation,  and  the  approach  to 
LiveriHiol  is  even  Ixrtter  than  before. 

Description  of  a  new  Railway  Whvel,  by  Mr.  Cottam. 

'llie  wheels  suggested  arc  made  on  the  following  principles : — 1st.  They  are 
wholly  of  wrought  iron,  so  welded  together,  that,  indeiiendeiit  of  screws, 
rivets,  or  any  otlier  kind  of  fastening,  they  form  one  piece  with  the  spokes. 
2nd.  The  s|)okes  of  the  wheels  are  plactnl  diagonally,  and  act  as  truss(>s, 
thereby  givmg  the  greatest  {lossible  supiH>rt  to  tlic  rim,  or  tire,  and,  at  the 
same  tune,  being  in  the  best  position  for  resisting  lateral  pressure.  Srd.  Iron 
in  a  state  of  tension  or  compression,  as  is  usually  the  case  >\ith  the  1in>s  of 
wheels,  is  easily  broken  1^  sudden  shocks,  or  by  vibratory  action.  Tlie 
wheels  in  question  are  so  ctmstructetl,  that  the  fibres  of  the  iron  emidoyetl 
are  neither  compressed  nor  stretched,  but  remaine<l  in  their  natural  comiition. 
4th.  'Hie  strength  of  iron  being  as  the  s(|uare  of  its  depth,  then  the  flanged 
t)n*s  of  these  wheels,  which  ofl'er  sections  twice  as  deep.  are.  consequently 
four  times  as  strong  as  those  of  any  wheels  at  present  in  use.  This  increase 
of  strength  is  attributable  solely  to  the  iieculiarity  of  their  construction,  and 
not  to  any  increase  in  the  weight  of  tlie  material.  5th.  The  8jN)kes  strike 
the  air  edgewise,  and  thus  oU'er  the  least  possible  res'stance.  M  heels  where 
the  spokes  present  a  flat  surface  may  be  said  to  act  as  blowing  machines, 
and,  as  sucli,  re<|Uire  a  greater  prou>l!ing  power.  6th.  These  wheels,  by 
simply  var>ing  the  curve  of  their  sp  kes,  Ijccorae  either  rijfid  or  flexible,  or, 
in  otlier  wonls,  they  may  be  made  to  any  degree  of  elasticity.  7ih.  M'hen 
worn  by  friction,  the  rims  or  tires  may  be  turned  doun,  and  have  hoops  of 
railway  tire  shnink  on  them.  Tluis  re|)aired,  these  wheels  are  very  strong 
and  durable,  and  more  advantageous  than  those  of  other  constructi  ns. 

Mr.  Roberts  spoke  to  the  successful  use  of  cast  iron  wheels,  which,  pro- 
perly manufactured,  he  had  never  fouiul  to  fail.  Tlie  most  imporiant  con- 
sidenition  to  be  attended  to  was  the  absence  of  oxide  of  iron,  and  if  any  was 
on  the  metal  it  mu.st  I»  removed  by  a  file.  If  this  precaution  were  attended 
to,  tliere  would  be  little  fear  for  the  stability  of  cast  iron  wheels.— Mr. 
Woods  stated,  that  on  the  Liverpool  and  Manchester  Railway  cast  iron  wheels 
were  much  used.  Tlicy  had  employed  wheels  with  wooden  tires  at  the  open- 
ing of  that  line,  some  of  which  were  still  in  use;  and  so  satisfuMl  were  the 
Directors,  that  it  was  their  intention  to  liave  some  new  wooden  wheels  nuule, 
and  to  submit  them  to  the  test  of  experiment. 

()n  Ejcperimcnts  to  ascertain  the  Poftrr  of  different  Species  of  Wood  to  resist  a 
Force  tending  to  crush  them.    By  Mr.  Katon  ilodgkinson. 

All  the  specimens  were  formed  into  short  cylinders,  about  one  inch  diame- 
ter and  usually  two  inches  long,  the  ends  Iiemg  nerfectly  flat  .ind  at  right 
angles  to  the  sides.  Tlie  apparatus  used  to  crusli  the  specimens  was  that 
de^ribcd  by  the  wriUr  in  ins  experiments  on  ciut-iron  ('*  Seventli  Report  of 
the  British  Association,").  The  crushing  surfaces  were  perfectly  parallel, 
and  tbc  body  to  be  crushed  had  its  end  Ltedded  firmly  against  them.  The 
force  was  applied  in  the  direction  of  the  fibres.  Tliese  experiments  were 
made,  like  many  others  acknowledged  liefore,  at  the  expense  of  Mr.  ll*s 
lilx*ral  frieiwl,  W  .  Fairbaim,  Ksc^.  'liicy  are  the  commencement  of  a  research 
in  w  hieh  the  w  riter  has  other  objects  in  view.  The  accompanying  calculations 
w  ill  show  how  far  Mr.  Hodgkinson  has.  as  yet,  carried  his  experiments,  and 
the  results  he  has  obtained.  Tlie  great  interest  attached  to  tiie  Mibject  in- 
duces us  to  ap|)end  this  table,  though  we  are  somewhat  fearful  it  is  not  alto- 
gether without  inaccuracies : — 


Dtscriptiun  of  Wood. 


Description  of  M'ood. 


Yellow  Pine 

(wlar  .... 
Ditto  .... 
Another  specimen,  quite  dr}' 

Ited  Deal 

Other  specimens,  2  months 
turned 

PopJar.-^Not  uuite  dry) . 
/h'tto,  iumea  and  arietl  2 
months 


Dimensions  of 
Cylinder. 


Diameter, 
inches. 


101 

100 
100 
100 

101 
101 


Height, 
inches. 


2  00 

200 
100 


Force  which 

crushed  the 

Specimen. 

lbs.    mean. 


200 


100 


438n 

4381  V  4306 

4157) 

4829^ 

4381 y 4456 

4157J 
I      ..     4605 
'  3709) 
,  3933  > 3856 
I  3933 1 
:  438n 
;  4381}.  4605 
'  5053i 

52771 '^^' 


(■mshing 

Force  |»er 

S(juarc  Inch. 

lbs. 
5375 


;  2365 
'  2580 
2365J 


2440 

3709 
2589)    . 
258By25U 


Larch  (green.) — After         ng 
and  drying  one  month. 

Plum -Tree  (Dry) 

Ditto      .... 
Ditto  (Wet)  fallen  2  years 

B*?ech        .... 
Ditto,  after  drying  and  hav- 
ing U*en  turnni  2  muntlis 

Ash   ..... 

Do.  afi.er  2  months  as  before 
Quebec  Oak 

Do.  after  2  montlis  as  before 

Knglish  Oak 

Ditto,  2  months  after  being 
•  tume<l  and  dried 

American  Pine.  —  Fulloftur- 
])entiiie 

Ditto,  after  being  turned  and 
dried  2  months    . 


Dimensions  of 
Cylinder. 


Diameter. 
i     hes. 


•975 
•98 

•98 
•99 

•99 

•99 

•98 

•99 

100 

•99 

•98 
•97 
•97 
•99 


Ditto      .... 

•96 

Bay  Wood 

•99 

Spanish  Mahogany    . 

100 

Teak  Wood 

100 

American  Birch 

1  00 

English  Birch    . 

ICO 

Do.  after  2  months  as  before 

100 

Elm 

100 

Alder         .... 

101 

After  2  months*  drying 

1.01 

Box 

100 

Ditto      .... 

100 

Other  specimens  give 

«  •  •  • 

King  Wo<kI.— Dry  ornamental 
wood      .... 

100 

Pear-Tree.  (Dry) 

•99 

Crab-Tree 

•99 

Ditto,  after  2  months 

•99 

Sycamore 

•99 

Walnut      .... 

•99 

Another  s|)ecimen 

Ekler. — Al)out  a  month  after 
the  specimens  were  turninl 

Ditto      .... 

•99 

•99 
•95 

Ditto      .... 

llombcam 

Mitt  Vko  TomxViuC  ^'vc^\^ 


\ 


•92 

100 
VOO 


Height, 
inches. 


Force  which 

crushed  the 

Specimen. 

ll>s.    mean. 


200 
100 

■  •  •  • 

200 

•  t  •  • 

200 

1.00 
200 
100 

200 

•80 

200 

2  00 

1  00 
200 

200 

200 

2  00 

200 

100 

200 

2.00 
100 
200 
100 


2.00 
200 

2  00 
.... 
200 

2-00 


\ 


100 
200 

•200 

200 
200 


Crushing 

Force  iirr 

Square  Inch. 

li)S. 


4157 

ti347> 

5955 y 6216 

6347J 

7131 )  ._-.,  - 
869917915 

2813 
5563\ 

589*»y5953 
6397J 

. .      5725 
6907^ 

(»57lV6550 
6173J 

5725 

^211 1 3323 

..      4605 
4S9U 
489114891 
4891) 

3883 1 4107       5115 
3883) 

3933  >  oqo-j 

3933)  ^'^•^ 


5568 

82411 

>9367 
10193) 

3657 

7733 

9363 

8oa3 

1<368 
4231 
5982 

6184 


53^}  ^»* 


3905 
5.yi3) 

589915787       7518 
5899J 
6949^ 

61735-6439       8198 
6173) 
8fr23) 

9.59519504     12101 
9995) 
9309  \ 

8861  y  9160      11663 
930JIJ 
37091 

3485  y  3560       4553 
3485J 
4829 1 

5053  y  1829       ^n 
4605) 

79&-)y8114     10331 

7965J 

5.j0n 

5721  y  5576       t960l 

5501 1  ' 

9305 


im> 


7579) 
7243 > 7355 
7243 ) 

"    18251 
^31}  9931 

5899) 

5563  y  5787 

58991 

5-227) 

4891  y  5005 

4891J 

5,301 

5227) 

52275-5451 

5899J 

53^3}  5563 

4.')55| 

4891  y  4667, 
4555) 

517i;^^'' 
. .       7069 
5.")631 
5171  5.5302 
51 71  i 
37UU| 

3485y3560 
3485J 

5725 


9265 

10613 

!H»50 
10299 

12645 
7518 

6499 
7082 


I  ■ 


4523 
7269 
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ON  THE  THEORY  OF  THE  STEAM-ENGINE. 

By  A&ISTIDES  MORNAT,  Es<^ 

No.  IV. 

r  last  paper,  published  in  Jiiue,  wc  proi>oscd  the  foUowiug 
for  culculatiug  the  elastic  force  of  steaiu  at  diti'erent  tenipe- 

J,  =  log.  (/+4 18)  +  ^ —^  -  1.3424227.       (HO- 

H]uation  coincides,  as  wc  have  shown,  more  generally  than 
r  which  has  Ix^en  proposed  with  the  results  of  experiment ; 
tvhich  it  possesses  the  advanl;ige,  that  we  can  obtain  from  it 
;ic  force  of  steam  in  terms  of  its  density.     The  equation  (11) 

log.^  =  «^'-^»-^> 


ut  under  the  form 


/+4id 


we  find 


1       w      ^         3300 
log.(^=5-^-^-^^ 

.    ^.«  3a0() 

/  +  448  =  r— .---:. 


5  —  log.  d' 
ting  this  value  in  the  equation  (I),  which  is 

d  (/+4  IS) 


P  = 


m 


p=z 


22 
150  (/ 


(IV). 


5  —  log.  d 

we  can,  at  any  time,  deduce  the  elastic  force  of  steam  from 

ity  by  a  very  simple  method.    Or  it  may  be  more  convenient 

lie  volume  occupied  by  a  given  volume  of  water,  when  cou- 

iito  steam,  instead  of  its  density.     For  this  purpose  we  must 

le  for  d  some  function  of  the  volume  V,  occupied  by  one  cubic 

vater  converted  into  steam.    Now,  when  the  density  of  steam 

ccupies  a  volume  =  1700  cubic  feet,  so  that  the  value  of  d 

l7oo 
fed=.  -W-,  and  the  above  equation  would  become 

25ri,0<J0 


P='X7 


or 


V  (5  —  log.  1700  +  log.  V.) 
255,000 


(V). 


^  —  V  (U>g-  V  +  r-7r>955 1 1) 
be  any  other  clastic  force,  and  V  the  corresponding  volume, 
I  have 

P       V'Oog'V'+  1-7^955  ii)  ,vn 

P  ~"  V  (Tog.  V  +  1-7695511)  ^     ^' 

equation  will  furnish  us  with  the  means  of  calculating  the 
ressun*  of  the  steam  on  the  piston  of  an  engine,  in  which  the 
s  uspcl  expansively ;  but  we  shall  return  to  this  sulyect  when 
t  of  the  action  of  the  steam  in  that  variety  of  engine. 

the  j-Jt'tion  of  the  Slaim  tn  the  Cylindtro/a  Stcam-ciigific. 

whole  resistance  overcome  by  the  steam  acting  on  the  jiiston 
igine,  may  be  divitled  into  the  iise/nl  (fftct  and  the  incidental 
cest  the  latter  comprising  the  friction  of  the  various  parts  of 
ine,  and  the  resistance  of  the  steam  on  the  opposite  side  of  the 
When  we  mention  the  remtance  simply,  it  signifies  the  total 

C€. 

jclf-evident  that  the  pressure  of  the  steam  agaimt  the  piston 
:  precisely  equal  to  the  resistance  on  the  opposite  side.  In  a 
notice  of  the  Count  de  Fambour's  theory  ol  the  steam-engine, 
1  in  the  September  number  of  this  Journal,  it  was  stated  that 
stance  overcome  by  the  force  exerted  by  the  steam  ag-ainst  the 
>f  an  engine  in  motion  is  not,  as  asserted  by  Fambour,  strictly 
}  iU  whole  elastic  force.  We  shall  show  that  the  difference 
mall  to  be  regarded  in  calculating  the  effects  of  steam-engines. 
)  be  the  elastic  force  of  the  steam  in  the  cylinder,  or  the  pres- 
Itte.  which  it  exerts  on  each  square  inch  of  the  interior  surface 
ylinder,  and  v  the  velocity  of  the  piston  in  feet  per  minute, 
nust,  in  the  first  place,  determine  the  height  of  a  column  of 
►f  t!ie  given  elastic  force,  whose  weight  is  equivalent  to  its 
e,  in  order  to  deduce  from  it  the  velocity  with  which  it  would 
o  a  vacuum,  or  free  from  any  resistance.  Now  we  know  that 
ght  of  a  column  of  atmospheric  steami  (steam  generated  under 


the  ordinary  pressure  of  the  atmosphere,  or  14*7  lbs.  per  square  inch,) 
whose  weight  is  equivalent  to  its  pressure,  is  about  58,000  feet,  and 
that  the  height  of  the  column  increases  uniformly  with  the  tempe- 
rature, when  the  steam  is  in  the  saturated  state.  Thus,  if  /  is  the 
temperature  of  steam  whose  elastic  force  is  equal  to  /;,  the  correi^ 
ponding  height  of  the  column  will  be 

H  =  58,000  y;-^, 
'  GGO  • 

or,  putting  for  i-^-^^ib  its  value  found  above, 

290,000 


H  = 


log.V+l-7G9551l' 

Now  the  pressure  exerted  by  the  steam  against  the  piston  is  equal 
to  its  whole  elastic  force,  or  the  weight  of  the  column  H,  minus  the 
weight  of  the  colunm  whose  height,  which  we  will  call  h,  is  equal  to 
that  due  to  the  velocity  v  of  the  piston;  for  it  would  require  the 
pressure  of  that  colunm  to  give  the  steam  the  velocity  r,  which  it 
must  assume  in  order  to  follow  the  piston.  Thus,  if  we  call  r  the  re« 
sistancc  referred  to  a  square  inch  of  the  piston,  >\c  shall  have 

h 
But  we  have  also, 

*  ~  3000  X2g* 
or,  substituting  for  2  g  its  value  G4*38, 

231,708' 
Substituting  this  value,  as  well  as  tliat  of  H,  in  the  cspression  of  the 
loss  of  pressure,  which  is 

it  becomes 

X^«^'0og.V+17695511) 
""^       07;i2T2772o7x)6      '  ^^"^' 

To  ascertain  the  mean  loss  through  the  whole  stroke  of  the  piston, 
let  o  be  the  length  of  the  crank,  V  the  velocity  of  the  crank •])in,  and 
L  the  mean  loss  of  pressure ;  X  the  loss  at  any  given  instuit,  r  tlie 
velocity  of  the  piston,  and  a  the  angle  described  by  the  crank  from  its 
dead  centre  at  that  instant 

If  we  suppose,  to  simplify  the  calculation,  that  the  length  of  the 
connecting-rod  is  infmitely  long  in  comparison  with  that  of  the  cranky 
and  that  toe  latter  moves  with  an  uniform  velocity,  we  shall  have 

r  =  V  sin.  a. 

Substituting  this  value  in  the  equation  (VII),  it  becomes 

_     V^  sin.  Qg  (log.  V  +  1-7695511) 

"■  ^  071212,720,000 

The  distance  travelled  by  the  piston  during  an  infinitely  short 
period  of  time  is  p  sin  a  da,  and  the  amount  of^power  consumed  in 
])ro<lucing  the  motion  of  the  steam  during  that  element  of  time  is, 

.       .        ,            pVMlog.V+ 1-70955 11)    .  _ 

\psm.ada  =  p ^7^212^7^^'^ sm.a^da. 

The  whole  loss  during  one  single  stroke  is  therefore  equal  to 
«     ,           pVMlog.V+ 1.70955 11)    /V   .       ,^ 
2ph=zp 07-,2i2,72ivioo J      ^*°-  ''^^' 

—     4pV=(log.  V-fl'70955ll) 

"^  26 1,038,100,1)00 

whence  we  deduce  # 

L        V2  (log.  V+ 1-7095511) 
p  ^         100^19,080,000 
If  V  were  used  to  represent  the  mean  velocity  of  the  piston,  we 


(vmj. 


should  have  to  multiply  V-  by  ^-  by  which  the  last  equation  would 

become 

L^  _  VMlog.V+1-7095511) 
p    "*  40,800,400,000        *  ^     ^^ 

It  is  evident  that,  the  greater  the  velocity  of  the  piston,  and  the 


*  It  wiU  be  observed  thai  we  employ  the  letter  g  to  represent  the  nniform 
acceleration  per  second,  which  a  body  receives  when  solicited  by  the  force  of 
gravity  free  from  the  influence  q(  any  disturbing  forces. 
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lower  the  pressure  of  the  steam  used,  the  greater  will  be  the  propor- 
tionate loss ;  therefore  wc  sliall  take  an  extreme  case  if  we  assume 
V  =  GOO  and/;  =  11-71,  when  V  will  be  170U,  and 

log.  V+ 1-7605511  =  5. 

Substituting  these  values  in  the  equation  (IX),  we  obtain 

L  _        1,800,000       _  .Q^. . 
p  ~  40,81)0,400,000  "" 

Thus  we  see  that,  although  the  pressure  exerted  by  the  steam 
against  the  piston,  and  conseiiuently  the  resistance  which  it  can  over- 
come, is  not  Btrictly  ecpial  to  its  whole  elastic  force,  we  are  perfectly 
justified  in  assuming  it  to  be  practically  so,  and  disreganl  the  difle- 
rence,  which  is  in  reality  much  too  small  to  be  appreciable. 


CANDIDUS'S    NOTE-BOOK. 
FASCICULUS  X. 


I  must  h.ivo  lil>crfy 
Withn],  as  lar^e  a  clianrr  as  the  u'  lu's, 
To  bluw  on  whom  1  please. 


I.  The  attractive  title  of  "  Cliurch  Architecture  of  the  Middle  Ages," 
induced  me  to  turn  to  the  last  numlier  of  the  Dublin  Review,  for  the 
topic  itself  has  lioen  so  hackneyed  of  late  years,  that  I  fancied  no 
editor  would  now  receive  any  paper  upon  it,  unless  some  freshness  or 
peculiar  interest  were  im])arted  to  it.  Hut,  alack!  the  said  article 
turned  out  to  be  only  three  pages  of  the  most  wishy-washy  stuff  ima- 
ginable. The  whole  ))urport  and  sum  of  it  are  merely  to  assure  us 
Uiat  it  is  quite  impossible  for  any  but  a  Catholic  architect  to  enter  at 
(ill  into  the  true  feeling  of  our  ancient  religious  edifices.  It  may  be 
so,  but  then  if  what  the  writer  says  proves  any  thing  it  proves  rather 
too  much ;  the  ergo  resulting  from  it  being  that  Gothic  architecture 
and  Protestantism  are  things  utterly  opposed  to,  and  irreconcileable 
with  each  other,  consequently  the  only  course  left  us,  is  to  say  Good- 
bye to  Gothic  architecture,  for  ever. 

II.  The  newspapers  mention  Sir  R.  Sniirkc  as  the  architect  to  be 
employed  in  rebuilding  Bridgewater  House ;  but  this,  it  is  to  l)e  hoped, 
will  turn  out  a  mere  newspaper  on-dit ;  for  Sir  Robert  lias  by  this 
time  done  quite  enough  to  convince  every  one  how  little  it  is  that  he 
can  do,  and  that  what  style  he  has,  consists  only  in  the  absence  of  all 
that  constitutes  style,  and  the  most  frigid  mannerism  in  the  applica- 
tion of  a  few  forms  derived  from  Grecian  architecture;  without  one 
spark  of  geniality  or  even  invention.  Beyond  what  is  borrowed — 
literally  transcril)ed  from  antique  examples,  there  is  nothing  whatever 
in  any  one  of  his  desigas  ])rotessing  to  be  classical,  except  indeed  it 
be  much  that  detracts  very  materially  from  the  prototypes  affectedly 
adhered  to  in  other  respects. 

III.  Who  is  Mr.  William  Collier? — undoubtedly  a  gentleman  who 
thinks  he  has  no  reason  to  be  at  all  ashamed  of  his  name,  having 
aflixed  it  at  full  length  to  a  paper  on  "  Ancient  Architecture,"  in  the 
Polytechnic  Journal.  And  if  he  has  not  thrown  any  new  light  on  that 
hackneyed  subject,  he  h:is  at  at  least  treated  it  most  originally,  having 
condensed  it  into  the  comp.iss  of  less  than  four  very  moaerate  pages!! 
" — after  which  fact  no  one  will  question  that,  as  has  been  asserted  by 
some  ]»hilosophers,  the  matter  of  the  whole  universe  is  capable  of 
being  compressed  into  the  space  of  a  walnut.  At  first  I  apprehended 
tliat  William  Collier  was  about  to  be  dreadfully  prolix,  and  that  his 
paper  would  b«  continued  through  at  least  five  hundred  numliers  of  the 
Polytechnic, — that  is,  to  about  tue  year  IbSO,  for  he  sets  out  by  telling 
us  t^hat  "  The  first  foundations  of  history  may  be  looked  upon,  &c.," 
and  "  We  think  there  can  be  no  doubi  that  Auchitecture,  when  in  its 
inf:mline  state,  must  have  be?n  not  only  rude  or  plain,  but  wliat  may 
be  termed  irregular."  This  is  certiiiniy  beginning  at  the  beginning, 
and  seems  to  threaten  a  prodigiously  long  journey ;  however,  Mr. 
William  travels  at  more  than  railroad  speed,  for  in  the  course  of  two 
or  three  lines  he  gets  from  Noah  to  the  Tower  of  Babel,  and  traversing 
through  Greece  juid  Rome  sets  us  dowii — ^l>efore  he  has  finished  his 
Ihinl  page,  at  the  National  (lallery  in  Trafalgar  Square!!!  After 
which  he  shoots  off  ag.iin,  and  in  less  than  eight  lines  runs  through 
eight  centuries,  "  during  which  scarcely  anything  was  erected  but  m 
the  Rude  Gothic  Style"!!!!  Droll  William  Collier!  It  must  not 
be  supposed,  however,  that  his  fiying  velocity  leaves  him  no  time  for 
criticizing;  for  he  stops  at  the  National  Gallery  to  call  it  "a  mass  of 
rubbish  which  stands  in  all  its  meanness  on  the  spot  once  occupied  by 
the  Royal  Mews ;  and  which  if  appropriated  to  its  proper  use  might 
nvell  be  turned  into  a  Royal  Rabbit  Hutch."    Perhaps  he  means  for 


such  rabbit  or  rabid  gentry  as  himself.  Most  unquestionably  the  Na- 
tional Gallery  is— thanks  perhaps  to  our  penny-wise  eovermnentr- 
greatly  inferior  to  what  it  ought  to  have  been,  and  to  wuat  the  archi- 
tect would  liave  rendered  it,  but  to  term  it  a  "Mass  of  Rubbishy"  is,io 
my  opinion,  nothing  but  the  merest  rubbish  of  words,  most  assuredly 
not  criticism.  In  the  name  of  common  sense  what  are  we  to  under- 
stand l>y  it?  I  believe  it  would  puzzle  Mr.  William  Collier,  himself, 
quite  as  much  as  any  body  else  to  explain.  Grant  that  it  is  in  every 
r(*spect  decidedly  inferior  as  a  piece  of  architecture  to  what  might 
have  been  anticinated,  that  as  a  building  it  is  unworthy  of  its  destina- 
tion, still  with  all  its  sins,  it  is  certiiiniy  by  no  means  the  poorest  of 
our  public  edifices,  therefore  if  it  at  iUl  answers  to  WiUif-un  Collier's 
character  of  it,  we  may  ransack  our  langua^  in  vain  for  terms  appli- 
cable to  many  things  greatly  inferior — tor  instance,  to  the  Terraces  in 
the"         .'   ^    -         .  ,  w^    .1    ,  i,_  «        X       1..       :       i_. 

the 
hap 

higher  than  a  good-sized  dog-kennel-  What  our  Sweet-William's 
notions  of  magnificence  may  be,  I  can  liardly  guess,  farther  than  that 
they  are  undoubtedly  enormous.  Yet  stay! — ^lie  has  given  ussonie 
clue,  for  just  before  pouncing  upon  tlie  uniortunate  mass  of  rubbish  in 
Trafalgar  Square,  he  says :  «*Tne  triumphal  arches  of  Rome  giye  us  a 
vast  idea  of  the  perfection  to  which  architecture  had  been  brought 
during  the  flourisliing  times  of  her  consuls  and  emperors" !  Thus 
then  after  all,  the  triumphal  arches  of  Rome,  in  some  respects,  speci- 
mens of  the  most  corrupt  taste  in  architecture,  are  extolled  as  models 
of  perfectien  by  a  gentleman  so  exquisitely  fastidious  as  to  behold 
notning  better  than  "a  mass  of  rubbish,"  in  the  National  Gallery! 

IV.  1  should  very  much  like  to  see  Madame  Vestris  perform  tlie 
part  of  Jane  Shore,  not  exactly  on  the  stage,  but  by  being  made  to 
perform  ])enance,  imd  stand  in  a  white  sheet  on  the  vile  excrescence 
she  has  built — ^that  is,  caused  or  allowed  to  be  built,  by  the  side  of  the 
portico  of  Co  vent  Garden  Theatre ;  and  which  looks  ;is  if  it  had  been 
stolen  from  the  entrance  of  a  suburban  tea-garden.  If  that  is  a  sample 
of  her  management,  and  of  the  kind  of  reform  she  intends  to  introduce 
into  the  inside  of  her  house,  it  is  a  very  ominous  sign  indeed,  and  not 
a  particularly  inviting  one.  It  is  time  there  was  some  punishment  or 
fine  for  so  disfiguring  a  public  building  in  so  horrible  a  manner. 

V.  As  my  Lord  Eglintoun  seems  to  be  suffering  from  such  a  plethora 
of  cash  that  he  is  puzzled  to  contrive  how  to  spend  it,  some  friend 
should  advise  him  to  give  a  new  coat  to  his  castle.  At  present  it 
looks  like  any  thing  but  what  its  name  would  lead  us  to  expect;  it 
being  only  a  spruce  and  dapper  sash-windowed  house,  with  a  few 
Imttlemcnts,  which  so  far  from  'frowning'  are  particularly  shcepisb- 
looking.  Its  character  altogether  is  ver}'  far  more  offensive  than  de- 
fensive, for  it  would  not  stimd  out  half  an  hour's  seige,  before  it  coukl 
be  stormed  by  half  a  dozen  old  women. 

VI.  There  was  no  occasion  for  the  new  Custom  House  at  Liverpoo', 
to  convince  us  that  an  enormous  expense  may  he  incurred  for  a  mimber 
of  large  columns  without  its  producing  any  adequate  effect  or  exhibit- 
ing any  thing  that  can  fairly  be  cal lea  design.  The  building  in  ques- 
tion has  three  octastyle  ])orticos  against  as  many  of  its  sides ;  bnt 
with  the  exception  of  those  rows  of  columns  nothing  to  support  tlie 
pretensions  it  so  makes.  When  one  Indiolds  such  a  huge  mass  of 
mawkish  insipidity,  he  is  tempted  to  regret,  with  Charles  PurM»r,that 
Grecian  architecture  has  not  been  utterly  annihilated,  or  that  wc  luTe 
not  been  kept  in  utter  ignorance  of  it. 


ARCHITECTURE  AT  MUNICH. 

Patiuotism  is  no  doubt  a  verv  excellent  virtue  in  its  wav,  but  il  is 
one  that  requires  to  be  reined  in  a  little,  for  it  is  sometimes  ratlicr  an 
unruly  beast,  and  apt  to  sen'e  us  as  his  steed  did  Jolm  Gilpin,  and  to 
make  us  cut  an  equally  ridiculous  figure  in  the  eyes  of  all  the  rest  of 
the  world.  Thus  the  title  of  **  Modem  Athens ! "  as  applied  to  Edin- 
burgh and  its  buildings,  is  absolutely  burlesque,  of  which  the  Tttj 
printer  seems  to  have  been  conscious,  for  why  else  did  he  stick  the 
mark  of  admiration  after  it  on  the  title  of  the  volume  for  which  John 
Britton,  with  his  usual  good  taste,  fliought  fit  to  select  such  a  clap-trap 
designation  as  a  delicate  and  delicious  compliment  to  **  Auld  Reekie." 
After  this  we  are  almost  ashamed  to  say  that  the  epithet  of  the  German 
Athens,  has  been  bestowed  upon  Munich.  Its  Atketiianism^  how  ever, 
is  of  a  totally  different  sort  from  that  north  of  Tweed ;  for  in  renrd  to 
art,  the  Scotch  and  the  German  Athens  stand  in  tlie  same  reiatiomhip 
to  each  other,  that  the  icebergs  of  the  Frozen  Sea  do  to  the  luxuriaiit 
vegetation  of  the  tropical  regions.  But  why,  it  will  he  said,  should 
we  make  such  very  disagreeable  comparisons?  to  which  question  ire 


'•O— 


/ 


ann  'i  moiniii  vjum,  gnw. 
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Fraiienkirchc    •        .        •        . 

St.  Michael's      •        .        .   *     . 

St.  Caietaii        .        .        •        . 

Trinity  Church 

Genoral  Hospital 

Glyptothec:!      .... 

Reitbalm,  Riding-houso 

Isar  Bridge        .... 

Tlieatre 

KriegR  Ministerium,  or  War  Ottice 

Odeon 

Pinacotheca  .... 
Synaeogiio  .... 
AUerheiligcn  Kapelle 

Bazaar      

HofArcaden     .... 
Protostiiit  Church     . 
Kunigsbiui         .... 

Fest£iu 

Prfpce  Maxirailian*s  Palace 
Leuchtenberg  Palace 

Obelisk 

Ludwig's  Kirche 

Pfurr-kirche,  St.  Maria  Hilf 

New  Public  Library  and  Archive 

The  Reichenbacber  Bridge 

Blind  Institute 

Isar  Thor  or  Gate 

Polychrome  Temple 

St.  Bonifacius    .... 

Post  Office        .... 

Georgianum      .        .      *. 

Equestrian  Statue  of  Maximilian  I. 

Damcnstiftsgebiiude 

Monument  of  Maximilian-Joseph  I. 


1468-94 

15S3-U5 

1670 

1704-14 

IS  13 

1816-30 

1822 

IS23-28 

1824-5 

1824 

1S26 

1826 

1826 

1820-37 


1827-33 
1827 


Architect. 


1828 

182833 

1829 

1831 

1S32 

1832 

1832 

1833 

1833 

1833 

1834 

1835 


1835 


Jorg  Grankoffen 
Wolfgang  Midler 
AgosL  Barella 

•  .        • 
Fischer 
Klcnze 

•  .        • 
Probst  &  Klenze 
Fischer 
Klenze 
Klenze 

1)0. 

Metivier 

Klenze 

Do. 

Do. 

Pertch 

Klenze 

Do. 

Do. 

Do. 

Do. 

Gartner 

Ohlmiiller 

Giirtner 

■       •        • 
Gartner 
Do. 
Klenze 
Ziebland 
Klenze 
Gartner 
Thorwaldsen 
Gartner 
Klenze  &  Ranch 


Remarks. 


Gothic,  two  west  towers  836  feet  high— 836  by  116  feet. 

Fa9ade,  erected  1767,  by  Couvilliers;  Doric  and  Ionic. 
Rotunda,  dome  on  18  Corinthian  columns. 

Grecian,  Octastvle,  Ionic  portico. 

Italian,  300  by  80  feet. 

Five  arches,  length  286  feet. 

Hexastvle,  Corinthian  portico. 

Florentine  style. 

Italian  style. 

Italian,  north  and  south  facades  494  feet. 

Romanesque  or  Bvzantinc  style,  145  by  103  feet  and  84  high. 
Italian,  round -arcli  style.  I 

Oval  plan,  143  by  57  feet. 

Florentine  style, 'fa9aile  406  feet. 

Fa9ade  nearly  800  feet  long,  in  the  Palladian  style, 

Florentine  style. 

Italian  style. 

Bronze,  95  feet  high. 

Byzantine  style,  towers  209  feet  high. 

Gothic,  nave  and  side  aisles. 

Fa9ade  494  feet,  Florentine  style. 

Timber  bridge,  675  feet  long. 

Florentine  style,  fa9ade  214  feet. 

Gothic  or  Old  German  style,  three  towers. 

Circular  monopteros,  Grecian  Ionic. 

Byzantine,  nave  and  two  aisles  on  each  side. 

Florentine  style,  fii9adc  290  feet  long,  66  feet  high. 


Florentine  st)de,  fa9ade  430  feet. 

Colossal  sitting  figure;   entire  height  of  the  momiment, 
which  is  of  bronze,  36  feet. 


ARCHITECTURAL  PROCEEDINGS  IN  THE  PROVINCES. 
B7  Mr.  G.  Godwin,  Jun.,  F.R.S.,  &c. 

Sir— I  gladly  comply  with  your  request  to  be  furnished  with 
some  slight  outline  of  the  works  in  progress,  or  recently  completed, 
which  have  passed  under  my  notice  during  a  late  tour  of  some  of  our 
provincial  towns ;  firstly,  bicause  1  believe  it  will  tend  to  show  that  a 
taste  for  architectural  ]»roductions  is  increasing,  although  perhaps 
8lowly,  a  fact  which  cannot  be  uninteresting  to  your  readers  generally ; 
and  secondly,  because  I  think  all  such  notices  are  likely  to  Ijc  ser- 
viceable in  a  wide  degree,  by  leading  attention  to  our  art,  and  stimu- 
lating to  activity  its  professors.  The  remarks  are  necessarily  short — ■ 
the  towns  spoken  of  are  few,  nevertheless,  if  from  the  foot  we  may 
judge  the  statue,  they  will  serve  as  tolerably  satisfactor}'  data. 

I  may  premise  that  a  very  excellent  spirit  seems  every  where  ap- 


omamentil  Uirge -boards,  and  the  chimnies  are  carried  up  in  such  a 
form  as  to  give  to  the  building  something  like  architectural  character. 
The  inhabitiints  of  the  larger  towns  are  beginning  to  migrate  to  the 
suburbs,  leaving  the  former  wholly  as  places  of  commerce,  and  for  them, 
in  consequence,  small  villa  residences  are  arising  in  all  directions. 
These  in  many  cases  are  excellent  in  design, — indeed  it  is  said  they 
will  not  let  if  they  be  not  at  all  events  more  ornamental  than  the  houses 
of  business  within  the  towns,  a  circumstance  easily  understood,  and 
which  will  necessarily  induce  the  bestowal  of  thought  on  the  subject, 
and  an  ultimate  improvement. 

In  the  neighbourhood  of  Manchester  for  example,  at  Broughton 
Hill,  and  at  Clieetham,  there  are  several  very  elegant  residences  built 
from  the  desigas  of  Messrs.  Young  and  Westall,  Mr.  Aley,  and  Mr. 
Atkinson:  these  are  chiefly  in  the  Italian  style,  and  show  much  taste 
and  skill.  Mr.  Atkinson  h;is  nearly  conqjleted  a  very  pleasing  church 
at  Cheetham,  named  St.  Luke's.  It  is  in  the  style  of  the  perpendicular 
period  of  pointed  architecture,  and  presents  some  details  olmorc  than 
ordinary  excellence.  The  tower  and  spire,  wholly  of  stone  as  is  the 
rest  of  the  exterior,  are  particuhirly  worthy  of  notice,  although  they 
would  have  been  better  if  the  richly  crocketted  spire  had  been  more 
loftv, — ^that  it  ^'as  not  so,  however,  proceeded  probably  less  from  the 
UK^aiteci's  will  than  from  vircumstancefl  beyond  nis  controul.    A  range 


of  detached,  or  rather  perforated  buttresses  on  each  side  of  the  building 
produces  a  good  effect  of  light  and  shade.    The  interior  is  evidently 
the  result  of  careful  study  and  has  many  points  of  novelty,  so  far  as 
regards  modem  churches.    The  east  end  is  tastefully  adorned  with 
canopied  niches  and  panelled  work  in  pKster ;  and  the  centre  of  each 
conipartnieut  of  the  gallc»ry-front  has  a  small  canopied  niche  andfigare 
also  in  ])last(*r.     P(»rlia|>s  the  least  effective  part  of  the  church  is  the 
roof,  the  tind)(»rs  aud  ribs  of  which  are  somewhat  too  small.    The 
reading  desk  consists  sini|>ly  of  a  carved  eagle  on  a  stand,  in  the  old 
cathedral  fashion,  with  a  large  Gothic  chair  for  the  minister:  wlul<* 
the  pulpit  has  aroiuid  its  pedestal  sculptured  figures  and  is  otherwi^' 
decorated,  shewing  that  Mr.  Atkinson  had  a  power  of  expenditure  not 
often  permitted  to  architects  in  these  days  ot  mistaken  economy.  The 
whole  cost  nevertheless  is  said  to  have  been  hardly  10,01K»/. 

In  the  town  several  works  are  in  progress.  The  Athensum  built 
under  the  direction  of  Mr.  Barry  is  nearly  completed,  and  an  Unitirian 
chapel  by  the  same  architect,  in  Upper  Brook-street,  is  quite  so.  Thl* 
latter  edifice  I  did  not  see :  according  to  an  informant  however,  it  is 
in  the  early  pointed  style  of  architecture,  and  quite  worthy  of  Mr. 
Barry's  reputation.*  In  Mosely-street  a  large  and  lofty  pile  of  Guildings 
is  going  on  which  promises  to  present  a  striking  elevation,  it  is  in 
two  stories,  and  although  intended  only  for  warehousing  goods,  ei- 
hibits  ranges  of  three-quarter  columns  at  both  extremities,  .ind  pilasters 
in  the  intermediate  space,  bearing  continued  enUiblatares.  T!ie.*e 
buildings  have  a  peculiarity  which  I  have  not  elsewhere  observed. 
The  walls  of  the  basement  story  are  cased  externally  with  CiU?t-iron 
plates,  with  what  particular  intention  however,  did  not  appear  to  me 
quite  clear  on  a  hasty  inspection. 

You  will  be  glad  to  leani  that  the  Architectural  Society  at  Man- 
chester are  pursuing  steadily  their  useful  course.  Whethw  the  great 
improvement  in  matters  of  taste  apparent  in  Manchester,  is  actually 
the  result  of  their  operations  or  not,  one  may  not  venture  to  say,  but 
certain  it  is,  they  cannot  fail  to  do  much  good  by  awakening  publii' 
attention  to  the  importance  and  agreeableness  of  architecture  as  a  fine 
art,  and  assisting  to  dev elope  the  talents  of  the  younger  members  of 
the  profession.  That  they  are  assisting  in  this  latter  purpose  is  per- 
haps apparent  in  the  fact  tliat  Mr.  Edward  Hall,  to  wlioin  a  medal  uf 

*  A  notice  of  this  Cliurch  is  given  in  the  October  Number  ol  ov  JowwL 
i-^EniTOR. 
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and  only  a  few  Ictlcr»  remain  of  an  inscription  wliich  probably  con- 
tained the  name  of  the  deceased.  The  next  sarcopliagus  has  no  bas- 
relief  of  any  kind,  the  cover  is  a  figure  of  a  priestess  of  Bacchus  lying 
supuielv  on  the  chest ;  she  is  dressed  in  the  pomp  of  her  sacred  call- 
ing, and  ornaments  of  gold  decorate  her  ])crson.  A  fawn,  sacred  to 
tins  god,  is  lying  beside  her ;  in  her  right  hand  is  a  vase  with  handles, 
and  a  thyrsus  in  the  left.  The  style  of  this  figure  varies  from  that  of 
all  the  others. 

The  next  chest  is  of  terra  cotta ;  the  statue  which  forms  the  lid  of 
it  represents  a  young  female  dressod  as  the  old  matron  before  de- 
scribed, but  it  is  to  be  remarked  of  tliis  figure  the  singular  position  of 
the  legs;  the  left  is  bent  under  the  other, .ami  is  seen  at  the  Uick  of 
the  statue ;  the  whole  is  coarsely  finished,  except  the  face,  which  is 
more  carefully  formed.  The  aujoiuii^  one  is  also  a  s;ircophagus  of 
terra  cotta,  and  fauui  on  it  two  figures  of  dolphins  in  relief;  the  cover 
is  a  young  woman,  whose  head  is  encircled  by  a  garland,  reposing 
with  the  right  liand  under  the  neck,  while  the  otlier  is  extended,  on 
the  little  fineer  of  wliich  is  a  ring ;  the  leg  is  in  the  same  awkward 
position  as  the  one  before  mentioned. 

The  last  we  have  to  describe  is  a  magnificent  tomb,  which  bears  in 
front  two  winged  genii,  sculptured ;  in  the  liand  of  one  is  a  torch ; 
the  other  bears  military  tnippings,  and  in  the  centre  arc  ornaments  of 
leaves ;  at  the  sides  are  heads  of  animals,  in  various  forms,  ami  at  the 
back  are  other  genii  and  omiiment^.  The  cover  is  of  a  cubical  form, 
termiimting  at  the  cornice  with  tiles  and  artificial  masks,  surrounded 
with  festoons ;  in  the  middle  of  the  ridge  of  i\\v  roof  arc  two  serpents 
tied  in  a  knot.  At  the  extremities  are  spliynxes  with  oxpamled 
wings.  The  whole  is  sculptured  in  ])eperimi  stone,  which  is  carefully 
covered  over  with  a  coating  of  lime  stucco,  ami  coloured  iu  red,  black, 
white,  and  green ;  on  the  front  is  an  inscription,  and  the  same  is  de- 
lineated in  colours  on  the  lid. 


ST.  KATHARINE'S  DOCKS. 

En'gineeu,  Tuoma;)  Telfokd,  C.  E. 

srEcmcATiox  of  entrance  lock  and  cu*fek  dam. 

The  lock  which  is  to  be  cncloutd/rom  the  rinr  by  a  coffir  dam  during 
Ihc  ixccution  of  tht  workp  w  io  bt  plactd  on  iht  aitttaitvn  shewn  on  the 
pian,  and  i/9  dimtmious  are  to  be  as  follows,  (there  are  io  be  three 
pain  of  gates.) 

The  up])er  sides  of  the  pointing  cills  for  the  lower  or  river  iind 
middle  gates  are  to  \yt  10  feet  U'low  low  \\ati>r  murk  of  a  spring  tide, 
and  the  pointing  cills  for  the  upper  gates  are  to  be  laid  (>  feet  below  low 
water-mark  of  a  spring  tide,  tJie  level  of  ^hicli  is  to  be  reckoned  from 
Trinity  datum,  which  tides  is  calculated  to  rise  18  feet  from  low  to 
high  water ;  the  coping  of  the  lock  is  to  be  6  feet  G  inches  above  the 
level  of  high  water,  so  that  from  the  cills  of  the  lower  or  middle  gates 
to  tlie  top  of  the  coping  the  depth  will  be  31  feet  G  inches,  and  the 
upper  gates  30  feet  G  inches.  The  length  between  the  lower  and 
upper  gates  is  to  be  175  feet;  the  width  of  the  lock  is  to  be  45  feet 
at  top,  the  platforms  for  the  gates  one  foot  lower  than  the  tops  of  the 
pointing  cills,  and  inverts  for  a  caisson  at  each  end  of  the  gates  arc  to 
be  on  the  same  level. 

The  eartli  is  to  be  excavated  down  to  the  surface  of  the  clay  of  a 
sufticient  length  and  breadth  to  nH'ord  s))ace  for  constructing  the  lock 
and  its  appemlages,  ami  for  walls  for  an  iron  swivel  bridge,  and  also 
for  5  feet  in  thickness  of  puddle  ut  the  back  of  all  the  walls,  and  the 
earth  that  is  excavated  to  l)e  removed  by  the  contractor  to  some  place 
to  be  found  by  him,  excepting  such  portions  as  the  resident  engineer 
shall  direct  to  be  selected  ami  preserved  for  puddle.  All  the  space 
between  the  before  mentioned  clay  and  the  bottom  of  the  lock,  inverts, 
platforms,  chamber  walls,  counterforts,  capsUm  fumiels,  bridge  walls, 
and  every  part  of  the  brickwork  and  miisonry  to  be  carefully  filled  up 
with  proper  puddle  or  good  clay,  as  shall  be  directed  by  the  resident 
engineer. 

The  platforms  for  tlie  gates'  recesses  and  river  wings,  arc  to  have 
bearing  piles  of  beech  or  elm  timber,  and  driven  as  shewn  on  the  plan 
to  be  m  lengths  of  12  feet,  and  to  average  *.)  inches  diameter  in  the 
middle,  each  pile  is  to  be  shod  with  a  wrought  iron  shoe  of  not  less 
than  10  lbs.  weight, — they  are  also  to  have  a  wrought  iron  circular 
lioop  3  inches  broad  and  1  inch  thick  fitted  to  their  heads,  to  prevent 
them  from  splitting  while  driving.  A  row  of  sheeting  piles  grooved 
and  toi^ued  must  be  driven  under  the  {Minting  cills  to  each  platform, 
the  tfmber  for  which  is  to  l)e  beech  or  elm  in  lengtlis  of  12  feet  and  9 
inches  thick,  they  are  to  be  shod  with  strong  plate-iron  shoes,  and 
driven  close  to  each  other  so  as  to  be  impervious  to  ^'ater.  Similar 
rows  of  sheeting  piles  are  to  be  driven  undfer  each  groove  for  a  caissoDi 

and  alsg  at  tiie  toe  of  each  iripg  wall  at  each  end  of  tbe  lockf  ib«Mtcr 


are  to  be  driven  in^a  slanting  direction  to  correspond  with  the  batter 
of  the  walls  as  represented  in  the  drawing,  and  are  to  be  9  inches 
thick  by  about  12  feet  in  length ;  the  heads  are  to  be  cut  off  straight 
and  at  a  proper  level,  and  at  the  top  of  each  row  under  the  pointing 
cills  and  grooves  for  the  caisson  a  Widing  of  fir  timber  is  to  be  placed 
on  each  side  12  inches  broad  by  G  inches  thick,  these  walings  are  tu 
be  secured  to  the  piles  by  screwed  bolts  with  nuts  ami  plates,  tlie  irou 
for  the  bolts  to  be  1  inch  diameter,  and  those  for  the  slanting  pilfin  to 
be  11  inch,  and  the  distance  between  each  bolt  is  not  to  exceecl  2  feet, 
the  heads  of  the  bearing  piles,  mxier  each  platform  and  pier  are  to  lie 
cut  off  at  a  level  agreeably  to  the  drawing,  and  upon  them  cills  of  fir 
timber  12  inches  square  are  to  be  placed  and  securely  spiked  down  to 
the  piles  with  one  spike  to  each  bearing  pile,  the  spaces  b«?-twecii 
tliese  pile  heads,  and  cills  are  to  be  solidly  filled  and  well  rammed  with 
gooil  tough  clay  and  gravel,  mixed  in  a  proportion  of  jrd  gravel  to  §nis 
clay.  Fir  planking  G  inches  thick  laid  close  is  to  be  spiked  down  to  these 
cilis  with  one  spike  in  each  plank  upon  each  sleeper,  the  spikes  fur 
which  are  to  be  12  inches  long,  those  for  the  cills  to  be  from  2U  to  24 
inches,  of  }  square  iron,  the  latter  to  have  jagged  points ;  upon  theise 
floors  of  timber  arc  to  be  constructed  the  pUtforms  or  aprons  for  the 
gates,  the  recess  walls,  and  the  piers  for  the  swivel  bridge.    The 
ground  upon  which  the  inverted  arches  for  the  chamber  ami  wings  is 
to  be  placed  must  he  prepared  to  a  proper  form  agreeably  to  the 
drawing.    The  platforms  or  aprons  of  tne  gates  are  to  be  of  firsuidey 
stone  in  Yorkshire,  or  Stonadge  stone  in  Derbyshin?,  or  Dundee,  Mill- 
field,  or  Loker  stone  Scothmd  (all  of  tlie  best  quulity,  the  contractor 
is  to  be  at  liberty  to  propose  any  otlier  quarries  for  the  consideration 
of  the  directors)  ami  laid  in  regular  courses,  and  radiated  so  a.s  to 
form  an  inverted  flat  arch  on  the  lower  side  of  the  cills ;  thest^  stomas 
are  to  be  3  feet  9  inches  in  depth  from  the  top  of  the  outer  platform^ 
and  those  under  the  sectors  for  the  gates  iure  to  be  2  feet  D  inches  ;i-s 
shewn  by  the  longitudinal  section ;  these  platforms  are  to  cxteisl  mhirr 
the  recess  walls.    The  masonry  is  to  be  solidly  bedded  in  Pozalano 
mortar  mixed  in  the  following  proportions,  viz. :  two  parts  Dorking 
or  Merstliam  lime  powder,  one  part  of  Fozalana  and  two  parts  cUmd 
sharp  river  sand,  the  lime  ami  Pozalana  to  Ije  ground  together  in  a  dry 
state.   None  of  the  courses  are  to  be  less  than  15  inches  thick  on  tlie 
face,  and  no  stone  to  be  less  than  3  feet  long,  tlie  U^ds  to  be  correctly 
dressed  to  the  radius,  and  the  end  joints  made  truly  square  from  the 
face,  the  face  of  the  stone  to  lie  neatly  droved  rouiHl  the  ei\^<^s  aivl 
face  with  a  chisel  2  inches  in  breadtli,  and  the  same  on  the  beds  ami 
end  joints,  and  neatly  punched  between  the  said  chisel  dnifts.    The 
inverted  arch  of  the  lock  is  to  be  elliptical,  and  of  brickwork  2  feet  3 
inches  thick  at  the  bottom,  and  increasing  upwards  as  shewn  by  the 
transverse  section,  with  stone  quoins  at  every  termination.   The  bricks 
to  be  well  burnt,  liard  sound  grey  stocks  biid  flush  in  mortar,  mixed  in 
the  proportions — I  part  Dorking  or  Merstham  lime  powder,  and  2  parts 
clean  snarp  river  sand.    The  chiunber  and  recess  walls,  and  als<}  the 
wing  walls  are  to  be  of  brickwork,  built  of  similar  bricks  except  the 
facing  for  9  inches  inwards,  wliich  is  to  be  of  well  burnt  souml  inariiu 
paviers,  the  courses  of  bricks  to  be  laid  at  right  angles  from  the  fiu'e 
of  the  walls,  unless  where  otherwise  shewn  in  the  section,  they  are  all 
to  be  laid  flush  in  mortar  as  above  described.    Two  courses  (if  boinl 
stone  1  foot  3  inches  thick  on  the  fiice  is  to  be  built  in  the  chaml)^ 
walls  of  the  lock,  as  shewn  in  the  transverse  section;  the  Iwds  to  be 
radiated  and  laid  at  right  angles  from  the  face  of  the  walls ;  the  fiont 
is  to  be  of  the  before-mentioned  stone,  laid  header  and  stretcher  alter- 
nately, the  headers  not  less  than  3  feet  long  on  the  face,  by  at  Iciurt  4 
feet  on  the  bed,  the  stretchers  not  to  be  less  than  44  feet  lon^  on  the 
face,  by  2i  feet  on  the  bed ;  the  stones  to  be  well  dressed  as  lormerlf 
described,  ami  laid  flush  in  mortar ;  these  stones  to  cover  the  whole 
breadth  of  the  walls  and  counterforts.    The  stones  for  the  counterforts 
to  bond  at  least  15  inches  into  the  main  wall.    The  hollow  quoins  for 
the  rouml  posts  of  the  gates  are  to  be  of  the  before-mentioned  stone. 
No  stone  to  be  less  than  18  inches  thick,  or  to  answer  six  courses  of 
bricks,  and  not  less  than  6  feet  long  by  44  feet  on  the  bed,  an  average 
from  the  whole  length  of  each  stone,  they  are  to  he  laid  flush  w 
solidly  bedded  in  Pozalana  mortar;  the  face  for  the  round  posts  to 
rest  against  is  to  be  very  correctly  and  very  neatly  dressea  with  a 
chisel,  so  as  to  make  a  water-tight  joint  betwixt  the  wood  and  the 
stone,  the  face  of  the  other  part  to  be  dressed  similar  to  tliat  of  the 
apron,  the  beds  and  end  joints  are  to  be  truly  worked  throughout,  so 
that  the  masonry  may  be  perfectly  solid  ami  impervious  to  water.  The 
quoins  at  the  recesses  fox  the  gates  are  to  be  of  stone  of  a  similar 
quality  to  that  for  the  hollow  quoias ;  no  stone  to  be  less  than  15  inches 
ihick  on  the  face,  and  4  feet  long  by  not  less  than  2  feet  G  inches  <m 
the  bed,  and  to  be  -as  well  dressed  as  the  hollow  quoins. 

A  groove  for  the  caisson  is  to  he.  formed  across  the  bottom,  and  up 
the  side  waUs  at  each  end  of  the  lock  as  represented  in  the  drawiag. 

Oa  Ibe  outside  of  these  grooye^t  between  the  wing  walb  st  etoh  ^ 
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CURTIS^  PATENT  RAILWAY  IMPROVEMENTS. 

Htdrobtatic  Jack. 
Figure  1.— Elevktioo  and  Section.  nfpire  3.— EnJ  View. 


Figure  2.— Ground  P  ui  tod  Seclioti. 
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CURTIS'S  PATENT  RAILWAY  IMPROVEMENTS. 

Hydrostatic  Jack. 

ThE  machinery  or  apparatus  cunsists  of  a  machine  to  place  or  re- 
place an  engine  or  carriage  upon  the  rail ;  this  machine  is  an  adap- 
tation of  the  hydraulic  press  for  the  purpose  of  a  lifting  jack. 

Figure  1  is  a  side  view,  one  half  is  shown  in  section.  Figure  2  a 
plan  partly  shown  in  section,  and  Figure  3  an  end  view  partly  shown 
in  section ;  similar  letters  refer  to  similar  parts  of  the  machine  in 
each  figure,  and  the  description  refers  to  each  figure  so  far  as  the 
parts  are  shown  in  each.  A,  is  the  end  rail  of  the  framing  of  an 
engine  or  carriage  which  may  be  required  to  be  placed  upon  the  rails. 
B,  two  cylintlers  or  tubes  of  wrought  iron  or  otner  metal,  furnished 
with  stuifing  boxes  and  leathers  in  the  manner  usually  employed  in 
hydraulic  presses ;  rams  or  pistons  C,  C,  work  in  these  tubes  in  the 
usual  way,  and  the  upper  ends  of  the  rams  ate  provided  with  notched 
ends  or  otherwise  as  may  be  found  convenient  E  is  a  force  pump 
fixed  horizontally  upon  the  plank  L,  e  is  a  metal  block  in  which  the 
channels  are  formed  for  the  channels  valves,  and  adjusting  screws, 
the  general  arrangement  of  which  valves  and  screws  is  the  same  as  in 
the  hydraulic  press,  but  I  form  it  in  this  manner,  in  order  to  avoid  the 
use  of  connecting  pipes  and  the  usual  fittings,  which  would  be  very 
liable  to  be  broken  or  deranged.  F  is  the  plunger  of  the  force  pump 
E,  worked  by  the  bell-cranked  lever  G.  H,  a  cistern  to  hold  water  to 
supply  the  pump,  which  is  introduced  into  the  pump  through  the 
lying  valve,  which  is  kept  in  its  place  by  a  spring  in  the  usual  manner; 
when  the  pump  is  set  to  work,  tlie  water  lifts  the  vertical  valves  d,  d^ 
and  passing  through  channels  clearly  shown  in  Figures  1  and  2  in  sec- 
tion, enters  the  cylinders  or  tubes  B,  B,  and  thus  raises  the  rams  or 
pistons  C,  C ;  the  water  may  be  prevented  entering  either  of  the 
cylinders,  as  may  be  desired,  bv  screwing  down  the'  screws  8,  8,  over 
eitlier  of  the  vertical  valves,  wlien  the  entire  force  of  the  pump  will 
then  pans  by  the  free  valve  and  enter  the  cylinder  to  which  it  belongs. 
This  adjustment  may  be  necessary  to  keep  the  engine  or  carriage 
level,  and  the  same  adjustment  may  be  made  by  stopping  the  pnmp, 
and  letting  out  the  water  from  the  waste* holes  />,  y;,  by  screwing  back 
either  of  flie  adjusting  screws  0,  0 ;  the  two  barrels  B,  B,  are  fixed 
upon  a  strong  plank,  about  four  feet  asunder,  and  the  basement  plate 
connecting  them  together  is  formed  of  a  wrought  iron  plate  rolled  with 
a  rib  down  the  middle ;  this  rib  is  bored  to  the  requisite  distance 
from  each  end,  and  thus  the  channel  is  formed  for  the  water  from  the 

Samp  to  the  cylinders ;  the  cylinders  are  formed  with  flanch  ends,  and 
le  joints  made  with  the  bsisement  plate  in  the  usual  way,  either  with 
a  rust  joint,  or  lead,  or  other  jointing ;  the  upper  plank  L  slides  upon 
the  long  plank  M,  which  is  laid  across  the  mils,  and  the  projecting 
end  supported  with  blocks  of  timber,  or  in  any  other  rciidy  and  con- 
venient manner ;  the  plank  M,  has  fixed  down  the  centre,  the  notched 
plate  9f,  the  centre  of  which  sinks  about  an  inch  and  half  below  the 
furface,  thus  forming  a  lon^tudinal  groove,  within  which  slides  a  hxt 
of  iron  fixed  to  the  under  side  of  the  plank  L ;  thus  the  upper  plank 
L  is  steadied  and  cannot  get  out  of  position.    When  the  engine  or 
carriage  is  lifted,  the  bar  K  is  hooked  into  the  link  f,  and  the  toe  of 
the  bar  inserted  into  one  of  the  notches  of  the  plate  n :  then  a  man, 
bearing  down  the  end  of  the  bar,  drags  the  apparatus  and  engine  or 
carriage  towards  him,  the  whole  sliding  upon  the  plank  M.     When 
the  engine  or  carriage  is  adjusted  over  the  rails,  the  adjusting  screws 
are  screwed  back,  and  the  water  escapes  through  the  waste  holes  />,  », 
when  the  rams  descending,  the  engine  or  carriage  is  placed  upon  the 
rails;  this  object  being  ett'eclcd,  the  water  is  thrown  out  of  the  cistern 
H,  and  the  apparatus  placed  in  ihe  tender  or  other  place  providctl  for 
it ;  in  some  cases,  a  single  cylinder  and  ram  may  be  employed  with  a 
vertical  pump,  and  for  other  purposes  besides  that  described,  likewise 
the  cylinders  may  be  substituted  Oy  screws,  the  other  general  arrange- 
ments being  the  same ;  also  pipes  or  fittings  for  the  water  channels  in 
any  other  suitable  way  than  th.it  shown. 

One  of  the  machines  mav  be  seen  at  work,  Cat  the  Manufactory, 
John's  Place,   Holland  Street,  Blackfriars   Bridge,)   lo.idcd   with  a 

weight  of  b  tons,  which  is  lifted  one  foot  high  by  the  force  of  one 
man  in  5  minutes ;  thus  the  worst  accident  may  be  set  to  rights  in  half 

an  hour  by  4  men,  altliough  the  engine  may  be  buried  in'  Uie  soil  up 

to  tlie  axles. 


RAILWAY  CURVES. 
Sir. — ^Your  correspondent  R.  W.  S.  in  your  September  mmiber  lup- 
poses  that  Mr.  Elv  had  formed  an  incorrect  notioD  of  the  plan  1  sub- 
mitted to  the  readers  of  your  Journal,  for  setting  out  Railway  Currn^ 
under  the  signature  of  "  A  Sub."  Such  however  ia  not  the  case;  tht 
plan  is  easily  understood,  try  a  simple  diagram. 


Akciknt  Brij.. — The  tower  of  Leak  church,  near  NorlhaHcrton.  containii 
three  bells,  one  of  vhicb  is  sunpostMl  to  have  been  brought  from  the  adj-  in- 
ing  (lissoUetl  monas  ery  of  Kicvaulx.  from  the  name  "  Aolre<i  Grendale  " 
bcin^  Ujion  it.the  said  Aelred  i>eing  the  third  abhot  of  llievaulx.  He  was 
the  noted  rhrunicle  of  that  age,  and  waa  the  author  of  **  Htsluria  de  hello 
Stan<lanli/'  the  history  of  the  bitile  of  the  Standard,  near  Northallerton,  in 
the  year  1138.  He  died  in  the  year  1167,  ao  that  this  bell  must  be  700  years 
old. 


Let  the  line  a,  6,  be  the  direction  of  the  railway  previou  to  during 
C,  the  point  required  to  be  arrived  at,  I  propose,  if  local  cireumstancea 
admit,  to  use,  first,  a  curve  of  two  and  a  half  mile  radius,  and  then  for 
a  nhort  distance  only  a  curve  of  one  mile  radius,  instead  of  oorrinE 
from  the  point  dioC,  with  oue  mile  radius,  the  advantaget  gained 
are  these ; 

In  the  former  instance,  the  engine  has  to  travel  for  only  about  kaif 
ihe  dwtance  over  the  objtctioitabt  working  cttrre,  aud  the  engine  driTer, 
instead  of  maintaining  his  velocity  till  he  nearly  reachea  the  curve, 
and  then  suddenly  shutting  off  his  steam,  much  to  the  detriment  of 
the  working -gear,  (which  he  would  do  in  the  latter  casej  would  gra- 
dually close  his  valve  and  be  able  to  run  with  a  good  velocity  much 
nearer  to  his  destination,  with  less  wear  to  the  raiU,  and  less  danger 
to  the  train. 

I  leave  the  discussion  of  other  subjects  that  have  arisen  iron  my 
former  communication,  to  R.  W.  S.  and  W.  Ely. 

1  am,  Sir,  your  obedient  servant, 

E.MUBRAT. 


THE  ROYAL  EXCHANGE.— REPORT  OF  THE  ARCHITKCTS 

The  following  is  the  report  of  the  architects,  Sir  Robert  SmAt, 
Mr.  Joseph  Gwilt,  and  Mr.  Philip  Hardwick,  to  whom  the  designifor 
rebuilding  the  Royal  Exchange  were  submitted : — 

"  London,  Oct.  2,  1839L 
"  We  beg  to  report  to  the  joint  committee  for  the  management  of 
the  e««tates  of  Sir  Thomas  Gresham,  that,  in  comnliance  with  their 
request,  we  have  inspected  the  plans,  designs,  ana  specificaiiooi  re- 
ceived for  rebuilding  the  Royal  Exchange,  with  the  view  of  sdeeti^ 
the  first,  second,  third,  fourth,  and  fifm  best,  in  reference  to,  and  ii 
conformity  with,  the  printed  instructions  issued  for  that  purpose. 
»*  Our  examination,  we  trust  we  need  hardly  state,  has  heen 
ducted  with  every  attention  to  tlie  object  in  view,  and  with  the  at 
care  to  discharge  in  a  satisfactory  manner  the  duty  with  which  tto 
committee  have  honoured  us,  not  less  on  the  ground  of  the  natioail 
importance  of  the  subject,  than  that  of  doing  strict  justice  to  tbi 
artists  who  have  been  engaged  in  the  competition. 

*•  In  proceeding  to  perform  thetduty  in  question,  we  considered  il 
advisable  that  we  should  each  in  the  first  instance  separate^v  make  a 
particular  examination  of  the  several  designs,  tiiking  our  iudividinl 
views  on  their  respective  merits,  according  to  the  best  of  our  judgmenb^ 
with  reference  to  the  general  character  of  the  design,  the  convemcnce 
of  the  arrangements  as  exhibited  by  the  plans,  the  estimated  expea* 
of  the  building,  and  the  practicability  of  carrj'ing;  the  works  inte««e- 
cution,  in  conformity  with  the  printed  instructions  to  wliich  ii  *fi 
respects  the  candidates  were  required  to  adhere  ;  and,  lastly,  with  the 
object  of  ascertiiining  which,  w  ith  respect  to  the  instructions  of  the 
committee  to  us,  w.is  *  practicable,  advisable,  and  capidile  of  beio^ 
made  a  durable  edifice.' 

"  In  reference  to  the  convenient  arrangement  of  the  apartments,  wf 
think  it  proper  to  observe,  that  the  committee  did  not  in  their  iwtrac' 
tions  specify  the  object  or  use  to  which  they  were  to  be  appropriatfH; 
and  we  have  therefore  considered,  that  if  offices  and  rooms  of  the  tt' 
quired  number  and  aise  were  provided,  if  they  were  well  liK^^<|i^ 
having  the  means  of  being  warmed,  capable  of  being  made  firepn4 
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and  with  a  convenient  access  to  them,  the  instructions  of  the  commit- 
tee in  that  respect  would  he  sufficiently  observed. 

*  After  our  separate  examination  abovementioned^  we  conferred  to- 
gether, and  on  comparing  our  observations,  it  was  a  great  satisfaction 
to  us  to  find,  that  in  selecting  a  limited  number  for  further  considera- 
tion, no  difference  of  opinion  arose  between  us  in  any  respect,  each  of 
OS  on  such  comparison  of  our  lists  having  selected  the  same  designs. 

**  We  regret,  however,  to  say  that  we  cannot  submit  for  the  choice 
of  the  committee  five  designs  out  of  the  number  subjected  to  our  no- 
tice, which  we  can,  without  many  changes  in  them,  report  as  practi- 
cable, advisable,  and  capable  of"^ being  made  durable  edifices;  and, 
that  the  committee  may  be  fully  aware  of  our  meaning  in  this  respect, 
we  will  shortly  state  in  respect  of  practicability,  that  in  the  best  de- 
signs of  the  collection,  as  regard?  external  architectural  merit,  whole 
suites  of  apartments  are  placed  in  upper  stories  without  adequate  sup- 
port being  brought  up  through  those  below  to  carry  them ;  that  pass- 
ages are  shown  without  the  necessary  lidit ;  that  cnimnies  are  placed 
in  situations  from  which  flues  could  not  be  carried  up  ;  and  that  many 
rooms  are  without  chimnies  at  all ;  and  that  in  most,  if  not  in  all,  the 
designs  otherwise  meritorious,  what  are  called  *  false  bearings'  appear 
to  such  an  extent,  that  they  are  not  practicable  in  their  existing  state, 
and  hence  it  cannot  be  said  that  they  would  be  durable  edifices. 

**  How  far,  having  thus  disposea  of  the  question  of  practicability 
and  durability,  some  of  those  we  shall  hereafter  name  may  be  advisable 
is  a  matter  of  some  weight.  We  will  take  one  wliich  is  an  extreme 
case,  and  occurring  in  a  design  of  great  external  architectural  magni- 
ficence, in  which  a  wall  100  feet  in  height  surrounds  the  area  appro- 
priated to  the  meeting  of  the  merchants.  In  this  latitude,  except 
about  the  summer  solstice,  and  then  only  for  a  few  days,  the  sun's  rays 
would  never  fall  on  the  pavement  of  this  area,  and  in  the  winter  solstice 
they  would  scarcely  reach  the  top  of  the  arcades.  In  another  of  great 
merit,  the  merchants'  area  is  reached  by  a  flight  of  many  steps,  which 
may  be  considered  unadvisable,  both  for  the  combination  of  shops  with 
the  designs,  and  for  the  convenience  of  those  who  are  to  use  the 
edifice. 

"  There  is,  moreover,  another  point  connected  with  our  examina- 
tion which  demands  our  utmost  caution  in  offering  this  report  to  the 
notice  of  the  committee,  and  that  is,  attention  to  the  cost,  which  ap- 
pears to  have  been  altogether  lost  sight  of  in  the  best  class  of  designs. 
From  the  second  instructions  of  the  committee  (upon  our  request), 
dated  the  27th  of  September  ult.,  we  have  felt  it  necessary  to  place 
out  of  consideration  those  three  which  we  have  named  in  the  second 
class,  though  possessing,  fur  magnificence  and  beauty,  great  claims  as 
works  of  art.  We  cotud  not,  without  very  elaborate  calculation,  in- 
fonn  the  committee  of  the  probable  excess  of  expense  beyond  £  150,000. ; 
init  we  have  no  hesitation  in  stating  that  the  excess  in  all  of  them 
would  be  very  much  indeed  beyond  the  limit  assigned,  and  in  this 
olvervation  we  consider  we  sufficiently  for  the  purpose  comply  with 
the  request  made  to  us  on  that  point  We  would,  before  leaving  these, 
mention  that  the  sculptures  with  which  they  are  decorated  are  so  ne- 
eesaaiy  for  their  effect,  that  they  cannot  be  considered  foreign  to  the 
baildinffi,  but  must  be  considered  as  essential  parts  of  them. 

••  UsMcler  these  rather  embarrassing  circumstances,  we  have  endea- 
voured to  meet  the  views  of  the  committee  by  a  selection  of  eight 
designs  for  their  consideration,  rather,  however,  as  works  of  art  than 
■s  designs  which  we  can  certify  in  their  present  state  to  be  practicable 
and  capable  of  being  made  durable  edifices.  The  first  five  of  them, 
we  apprehend,  may  be  considered  as  designs  which  fall  within  the 
predicament  of  being  erected  for  the  sum  comtemplated.  Under  the 
eonsideration  of  impracticability,  it  may  perhaps  be  said,  the  selection 
ahould  not  have  been  made  at  all,  and  that  we  should  have  descended 
lower  in  our  selection.  Had  vi^e  taken  this  course,  other  difficulties 
would  have  presented  themselves,  for  we  must  have  submitted  to  the 
eommittee  works  not  worthy  of  the  age  or  country,  and  which,  even  if 
strictly  practicable,  would,  in  their  selection,  have  done  great  injustice 
to  the  authors  of  the  designs,  with  all  their  faults  about  to  be  named. 
The  placing  these  latter,  therefore,  in  the  order  of  merit,  is  referable 
to  them  as  works  of  external  art.  hi  either  respects  their  faults  of 
eonstruction  and  inconvenience  may  be  taken  as  nearly  equal  in  magni- 
tude. 

"  In  the  first  class,  those  that  we  think  may  be  executed  for  150,000/., 
wc  beg  to  report  as  follows : — 

"First No.  36 

**  Second      -------  43 

« Third 37 

**  Fourth 33 

«*  Fifth 67 

**  In  the  second  class,  or  that  in  which  we  consider  the  cost  would 
vastly  exceed  the  sum  of  150,000/.,  equal  impracticabilities  of  execu- 
tioa  with  those  of  the  first  dass  are  to  be  foimd ;  and,  notwithftanding 


the  very  great  talent  they  exhibit,  there  are  circumstances  of  incon- 
venience and  unsuitableness  which  would  bring  them,  as  we  conceive, 
into  the  predicament  of  being  unadvisable  for  adoption.  We  wish  it, 
therefore,  to  be  understood,  that  we  report  on  them  respectively  as 
the  works  of  very  clever  artists,  who  have  produced  pieces  of  com- 
position in  which,  besides  the  circumstances  abovementioned,  stability, 
arising  from  solid  bearines  for  upper  apartments,  and  other  essential 
matters,  have  been  sacrimied  to  grand  architectural  features. 

"  The  designs  of  the  second  class,  in  our  estimation  of  their  order 
of  merit,  are  as  follows : — 

"  First No.  50 

"  Second      ----.--  46 

"Third 27 

"  We  again  venture  to  state  to  the  committee  the  difficulties  which 
have  attended  the  making  of  the  report  herewith  submitted,  and 
which,  but  for  the  unanimous  decision  at  which  we  have  arrived,  we 
confess,  might  have  left  doubts  in  our  minds,  if  our  view  had  not  been 
confined  by  the  committee  to  the  expenditure  of  a  given  sum. 

<*  RoB£UT  Smirke. 
"Joseph  Gwilt. 
"Philip  Hardwick. 

"  To  the  Joint  Committee  for  the  Management 
of  the  Estates  of  Sir  Thomas  Gresham.*' 

PROCEEDINGS  OF  THE  COMMITTEE  ON  THE  SUBJECT. 

The  joint  committee  met  at  Mercers'  Hall  on  Friday,  the  18th  uU 
timo,  to  consider  the  report,  and  again  inspect  the  designs,  and  came 
to  the  following  resolutions : — 

"  Resolved, — ^That  the  premiums  be  awarded  to  the  architects,  who 
have  produced  the  plans  numbered  as  under — 

"  No.  36,  the  first  premium        -         -        -        -    £  300 
43,  the  second  ditto  ....        200 

37,  the  third  ditto  ....        100 

being  those  reported  by  the  architects  as  the  three  best  designs. 

"  And  it  was  resolved,  tliat  Sir  R.  Smirke,  and  J.  Gwilt  and  P. 
Hardwick,  Esqrs.  having  stated  in  their  report  upon  the  respective 
merits  of  the  plans  selected  by  them,  that  they  cannot  recommend  any 
one  to  be  carried  into  execution,  this  committee  doth  request  them  to 
take  the  1st,  2d,  and  3d  plaas,  as  selected  by  them,  into  consideration, 
and  prepare  a  plan  and  specification  for  a  new  Royal  Exchange,  such 
as  in  their  judgment  should  be  carried  into  execution,  having  reference 
at  the  same  time  to  the  printed  instructions  issued  by  this  committee  to 
the  architects." 

The  architects  to  nhom  the  premiums  hare  been  adjudged. 

No.  30,  300/.  to  Mr.  William  Grellier,  district  surveyor,  20,  Worm- 
wood-street 

No.  43,  200/.  to  M.  Alexis  De  ChateauneufT,  of  Hamburgh ;  and 
Mr.  Arthur  Mee,  of  Carlton-chambers. 

No.  37,  100/.  to  Mr.  Sydney  Smirke,  of  Carlton  Chambers. 

The  architects  of  the  remaining  designs  of  the  first  class. 

No.  33,  Messrs.  Wyatt  and  Brandon. 
57,  Mr.  Pennythome 

The  architects  of  the  second  class  designs,  which  were  considered  too 

expensive* 

50,  Mr.  T.  L.  Donaldson. 
4v3,  Mr.  Richardson. 
27,  Mr.  David  Moscatta. 


A  Treatise  on  a  Box  of  Instruments  and  the  Slide  Rule,  by  T.  Ken- 
tish.   London :  Rolfe  and  Fletcher,  1839. 

This  work  seems  very  useful  for  the  purposes  for  which  it  is  in- 
tended as  an  elementary  work  for  engineers,  and  for  schools,  and  gives 
in  a  short  compass  the  greater  part  of  practical  mathematics.  As  to 
the  mnenotechnic  rules  appended  to  it,  we  have  no  high  opinion  of 
their  utility  to  the  student,  they  are  something  like  SmoUet's  cabbage 
cutting  machine,  which  destroyed  more  than  it  saved. 

History  and  Process  of  Photogenic  Draning,  London:  Strange, 
1839. 

This  is  a  translation  of  the  French  pamphlet  by  Daguerre  and  Araeo 
on  photographic  drawing,  and  contains  an  elaborate  account  of  the 
processes.  This  art  in  its  present  state  however  is  too  troublesome 
and  too  expensive  to  admit  of  general  application* 
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Papers  m  subjects  connected  with  the  Duties  of  the  Corps  of  the  Royal 
Engineers,  Vol.  3.— London,  Weale,  1839. 

The  volume  before  us  keeps  up  the  reputation  of  its  predecssors, 
and  indeed  with  very  little  seal  on  the  nart  of  the  Members  of  the 
Corps,  it  cannot  fail  to  be  otherwise,  as  ttiey  have  such  excellent  op- 
portunities of  observine  works  executed  or  in  progress,  and  for  making 
experiments.  In  this  Tatter  career  their  services  towards  professiontd 
literature  might  well  be  much  ^preater,  and  we  con6dently  anticipate 
important  results  from  the  spint  of  inquiry  which  these  volumes  in- 
dicate. 

This  volume  may  very  easily  be  divided  into  two  portions,  the  first 
purely  military,  and  the  other  immediately  connected  with  civil  en- 
gineering. 

The  6nt  two  papers  are  on  the  lines  of  Torres  Vedras,  Cadiz,  both 
by  oflScers  of  the  name  of  Jones.  Both  are  valuable,  and  the  first  par- 
ticularly well  drawn  up. 

The  paper  on  the  model-towers  approved  by  Napoleon,  has  been 
already  eiven  in  MuUer's  and  other  military  works,  but  never  hitherto 
so  completely. 

The  fourth  enters  into  minute  details  of  the  demolition  of  some  of 
the  old  works  at  Sheemess. 

Lieut.-Col.  R.  Thompson  contributes  a  paper  on  furnaces  for  heat- 
ingshot,  with  some  remarks  on  their  application  to  steam  navigation. 

The  sixth  paper  is  on  the  fortification  of  Posen. 

The  report  on  Beaufort  Bridge  by  Lieut.  Nelson  is  a  well  arranged 
plan  for  a  bridge  over  the  torrent  river  Kat,  at  Graham's  Town.  It 
consists  of  a  timber  bridge  of  3  arclies,  (>0  ifeet  span  from  centre  to 
centre  of  each  pier,  with  a  rise  of  5  feet  The  author  states  that  he 
took  his  idea  of  the  construction  from  a  sketch  he  made  '*of  a  prettily 
contrived  adaptation  of  the  Prussian  beams  to  a  light  foot-bridge  of 
nearly  100  feet  span,  with  a  central  rise  of  about  ti  feet,*'  when  he  was 
in  the  Rhenish  provinces  in  1834.  The  construction  appears  exceed- 
ingly economic,  and  at  the  same  time  possessing  ample  strength ;  the 
design  also  shows  how  architectural  effect  of  a  pleasing  character  may 
be  introduced  even  into  a  timber  bridge.  In  the  design  before  us,  we 
have  the  piers  in  the  bold  Egyptian  style  which  look  remarkably  well, 
their  heignt  being  upwards  of  40  feet. 

The  eighth  paper  contains  a  rough  sketch  by  Lieut  Nelson,  of  an 
admired  suspension  bridge  over  the  Lahn  at  Nassau. 

Lieut.  Deuison's  description  of  some  of  the  works  on  the  Rideau 
Canal  affords  but  too  strong  a  proof  of  the  manner  in  which  the  public 
money  has  been  wasted  in  ignorance  and  absurdity,  and  a  strikii^  ex- 
ample of  the  inefficiency  of  government  education  and  controul.  With 
timber  at  hand,  the  platform  and  wing  walls  at  the  entrance  to  the 
lock,  instead  of  being  protected  with  sheet  piling,  are  formed  of  large 
stones,  so  as  to  ensure  the  destruction  of  the  works.  A  great  deal  of 
time  and  money  seems  also  to  have  been  wasted  on  ridiculous  plans 
for  opening  the  lock  gates. 

Another  paper  by  Lieut.  Nelson  is  also  a  foreign  contribution,  and 
gives  a  description  of  the  mode  of  bending  timber  in  Prussia,  to  which 
we  shall  hereafter  have  occasion  to  refer. 

The  eleventh  paper  is  of  American  origin,  and  describes  the  coffer 
dam  used  in  the  construction  of  the  piers  of  the  Alexandria  aqueduct 

The  twelfth  is  a  description  of  a  one-arch  wooden  bridge  of  205 
feet  span  at  Panulenia,  in  Ceylon,  thrown  over  the  river  Mahavillanga, 
in  which  an  interesting  account  is  given  of  the  difficulties  contended 
with.  It  shows  too  one  of  the  causes  of  failure  in  government  works, 
for  here  it  seems  the  Engineer's  department  constructed  the  abut- 
ments, and  the  Quarter-maxter  i:oner*U's  the  arch. 

The  thirteenth  paper  describes  a  series  of  bridges  erected  across 
the  river  Ottawa,  in  Canada.  An  account  is  given  of  a  wooden  bridge 
of  212  feet  span,  which  would  have  been  very  extraordinary  and  very 
useful,  had  it  not  required  a  number  of  chains  and  ropes  to  keep  it 
from  falling  to  pieces,  it  is  singular  that  most  of  the  (iescriptions  of 
works  executed  under  military  superintendence  cx)ntained  in  this 
volume  are  such  as  to  be  far  from  giving  a  satisfactory  opinion  of  this 
mode  of  conducting  public  works. 

The  fourteenth  paper  is  a  new  barometer  invented  bv  Mr.  S.  B. 
Howlett. — The  next  paper  is  on  ascertaining  the  height  of  mountains. 

Lieut.-Col.  Reid's  communication  "  On  tht  Optraiwn  of  Salt  fVater 
on  Iron,**  we  give  below. 

•*  Considerable  attention  has  been  given  of  late  to  the  effect  which 
salt  water  produces  in  corroding  iron ;  in  consequence  of  that  metal 
being  now  used  for  facing  wharfs,  and  other  works  ex{>osed  to  the  sea. 
Some  papers  have  been  published  on  the  subject,  but  their  object  has 
been,  I  believe,  only  to  ascertain  the  durability  of  iron  as  a  material 
when  in  contact  with  salt  water. 

**  I  am  not  aware  that  public  attention  has  ever  been  directed  to 
the  curious  change  which  tikes  place  when  iron,  in  contact  with  sili- 
cious  pebbles  and  other  stones,  is  immersed  in  salt  water. 


**  My  attention  was  first  drawn  to  this  subject  from  a  desire  of  ae« 
Quiring  a  better  knowledge  of  those  laws  of  Nature  which  regulate 
toe  cohesion  of  solid  particles ;  and  from  a  oonriction  that  the  ttody 
of  these  laws  would  afiord  the  best  means  of  improving  our  knowledge 
for  practical  purposes. 

^  Almost  every  one  has  observed  pebbles  adherinr  to  old  anchon 
which  have  long  lain  under  the  sea.  Engineers  who  nave  had  to  re- 
move piles  from  sea  walls  or  harbours  have  also  noticed  similar  eflfeeis, 
for  the  iron  shoes  at  the  points  of  the  piles  have  generally  a  mass  of 
pebbles  stronglv  incrusted  around  them.  Even  in  what  we  call  fresh 
water,  (but  wnich  on  analysis  always  is  found  to  contain  salts  in  solu- 
tion,) this  effect  in  a  smaller  degree  is  observed. 

**  Having  had  occasion  to  reset  part  of  what  are  called  breakwaters 
at  Portsmouth,  which  are  covered  every  tide  by  the  sea,  I  was  there 
enabled  in  many  instances  to  notice  the  effects  here  alluded  to.  Some 
of  the  examples  afforded  beautiful  specimens,  and  of  several  varieties, 
of  the  carbonates  of  iron  of  perfect  forms.  When  examined  with  a 
powerful  lens  very  delicate  needle  crystals  were  often  distinctly  visi- 
ble ;  these  last  wbich  I  observed  were  white.  Those  resembling  car- 
bonates of  iron  varied  from  black  to  brown,  and  to  bright  yellow :  some 
of  the  browns  were  of  a  very  rich  colour.  These  specimens  were  not 
found  at  Portsmouth  only;  at  Hurst  Castle  planks  of  considerable 
dimensions,  which  the  ^ales  had  broken  from  the  groins,  were  found 
firmly  incrusted  with  silicious  pebbles.  It  was  not  at  first  easy  to  dis- 
cover from  what  cause  the  pebbles  adhered  to  the  wood,  bat  on  sawing 
a  plank  longitudinally  it  was  found  to  have  been  driven  fall  of  iron 
scupper-naiis.  The  flat  heads  of  these  nails  were  almost  touching 
each  other;  the  heads  had  nearly  disappeared,  and  in  their  place  a 
black  shiny  crystalline  matter  had  been  formed,  which  firmly  united  a 
layer  of  pebbles  to  the  plank.  The  opinion  I  formed  on  this  was  that 
voltaic  action  takes  place  between  the  metallic  iron  and  silicious 
pebbles  when  immersed  in  sea  water.  If  this  be  the  case,  we  can 
scarcely  doubt  but  that  something  of  the  same  nature  will  occur  be- 
tween iron  and  other  stones,  when  similarly  placed.  Part  of  the 
breakwaters  at  Portsmouth  were  set  with  very  thin  sheet  iron,  between 
blocks  of  Swanage  stone,  as  an  experiment :  in  a  month  ufterwurds, 
sand  and  small  pebbles  were  found  firmly  fixed  between  the  iron  and 
the  stone ;  and  black  ciystalline  matter,  such  as  had  been  found  at 
Hurst  Castle,  appeared  forming,  and  the  experiment,  as  far  as  it  hat 
been  observed,  seemed  satisfactory. 

''  After  thus  setting  the  breakwater  with  stones,  alternating  with 
plates  of  sheet  iron,  I  observed  that  Mr.  Cross  had  previous  y  pursaed 
studies  somewliat  similar,  and  that  he  was  satisfied  that  iron,  wlien  in 
contact  with  silex  in  a  fluid  medium,  exhibits  electric  phenomena.  Ab 
observation  to  this  efiect  will  be  found  in  Mr.  Leitnsad's  work  on 
electricity. 

*'  The  subject  of  the  formation  of  crystals  by  voltaic  electricity, 
which  is  one  of  great  interest,  is  now  making  considerable  progresi, 
and  the  object  ot  this  paper  is  to  endeavour  to  show  that  the  pursuit 
of  the  study  may  be  practically  useful  when  applied  to  hydraulie 
works ;  and  that  it  well  deserves  to  be  ascertained  whether  plates  of 
thin  iron,  alternating  with  stones,  and  placed  under  the  sea,  wiU  not 
be  found  to  form  solid  rock,  with  crystalline  veins.  Mixtures  of  mm 
filings,  sand  and  gravel,  let  down  to  the  bottom  of  the  sea  throwh 
tubes,  might  perhaps  consolidate  and  form  a  stable  foundation  m 
light-houses,  and  other  works  for  which  it  is  very  difficult  to  form  t 
base. 

**  Those  parts  of  the  Portsmouth  breakwaters  set  with  the  thin  sheet 
iron  will  be  found  between  the  salutinff  battery  and  the  spur  redoabli 
and  are  visible  on  close  inspection.  The  experiment  has  been  varied, 
somewhat  in  the  manner  above  alluded  to,  by  authority  of  the  Ad- 
miralty. Unserviceable  iron  water  tanks  from  ships  of  w^ur  have  ben 
filled  with  gravel,  mixed  with  iron  turnings  and  a  small  quanti^of 
lime,  in  the  construction  of  a  groin  opposite  to  Haslar  HospitaL  Tbit 
greater  part  of  this  groin  will  be  covered  by  the  tides ;  and  thai  a 
good  opportunity  will  there  be  afforded  of  observing  the  effects  of 
iron  in  contact  with  pebbles  when  iminented  in  salt  water." 

We  must  defer  Colonal  Fanshawe's  Report  on  the  effects  of  tropicil 
climates  upon  Yorkshire  paving. 

The  following  Report  by  Captain  Streatfield  "  On  the  IFooi  Pa»' 
mcnt  in  tht  Siahim  at  Brighton,"  is  so  interesting  at  the  present  moaenl, 
that  although  at  some  inconvenience,  we  feel  obliged  to  call  the  attentios 
of  our  rea(iers  to  it. 

•*  Sir— In  reply  to  your  letter,  dated  17th  u't,  respecting  the  ei- 
peri  mental  pavement  tried  in  the  cavalry  stables  at  this  place,  Inuv 
send  an  extract  from  the  officer's  diary,  written  by  Captain  Alden« 
descriptive  of  the  wooden  block  paving  proposed  and  executed  1^ 
him  in  January,  1838.  The  alterations  suggt  sted  by  Captain  Aldc^ 
I  son  of  making  the  foil  2  inches  instead  of  4,  and  the  grooves  |  of  « 
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__ _..  _.     .  ._    .1111  ;mv  lip  has  yd  witnojutii.    ._ 

— ji  of  prrmisfi  rr'iuireil  tor  ihe  stuliunof  a  riiilway  cimiiany  may  I*  furtr.. . 
by  ihoar  wlio  have  never  stta  bucIi  Uiililinei.  uhrn  ihey  ore  iulurmcd  ihal 
tbt  grDiinU  puirhased  by  ilio  cominny  fur  this  ami  oihcr  purpo»i  iuljiiinin)) 
Kintfiton-ilreet,  Ihe  Biimber  Uuckside.&c..  excites  fivv  acns,  a  considurablt 
lorlion  of  wliicli  is  noiv  being  covered  uith  variuiu  needful  eilifiees.  Tbc 
UTWifitnirnU  of  theac  huililii^ts.  nutKithllaitdinj;  llir  lurgc  extent  of  ^nuivi 
which  they  n  ill  rovrr,  are  nilmiralile  fur  eompaetneu  and  fiicililies  iil  inter- 
eommuniealion.  Tlie  ease  ki til  which  paniengeni  may  enter  and  lenve  Ibc 
niTia(t«f,  and  guods  be  loailnl  and  unlusleil  from  tlie  ruTin(t''  nuy>,  bring  3 
couple  of  feet  below  the  inMTinent  immadialcly  adjuiiiinii  on  eaidi  stdr,  both 
in  Ihe  warehiMiie  and  paMenfitTS  ihoil.  n  ill  also  lio  ii  great  cunvcniener.  Al 
the  Selbv  terminui.  iwii  Bloon  lo.idB  of  caslitigK  uerc  ilclivere<l  Iwl  keck  fbi 
the  iron'bridge,  which  will  be  a  9|iieiiilid  altucttiri'.  aiul  one  uf  the  Ui^ll,  11 
Tiot  the  largraT,  of  (he  kind  in  tli«  kinralum.  It  iiiei^prcted  lo  be  |>ut  u|iin  s 
few  weeks.  The  oastingi  hnve  also  been  sliipiifd  lor  llip  IJi'rwenl  briil(jr, 
■  hieh  will  be  eri-cted  in  aboulamontb.  The  wiiule  of  tlie  rnils  ami  chain 
are  conlraelcd  for,  niid  till-  lavinR  iif  the  |>cinianeiil  way,  w  hieli  li"s  been 
eommenccd  hetueen  lltssle  amniull,  will  sfiortly  In-  in  prugri'ss  Ibpiiigliout 
the  line,  whirh  the  contraclors  Piig^e  lo  eom]ileIe  by  (lie  lat  May.  IHO, 
fifty  waggons,  for  (foiidt,  are  contraMed  for.  and  (lie  irarriagcs  of  the  first 
and  wconiT  classes  are  nearly  coniplctml.  The  lucomulivi-  engines,  uhieh  are 
being  manufoclureii  by  MeBsrs.  Fenloii.  Slurray.  and  \Vc>od.  of  I^nli.  nre  in 
an  adTBneed  stale  of  lonranlncss.  We  abierve  tliiit  the  lart;c  cutvrri  nt  the 
Utne-ki  In -creek  (about  «  hich  so  much  lias  bifii  sajil)  is  nearly  Gomiilcleil. 
In  fact,  to  whatever  pan  of  the  works  tlie  eye  is  directed,  aclivily  nnil  ra|iiil 
'  progress  are  manifrsl,  lo  that  no  doubt  remaiiu  ut  the  o|iciiing  of  the  line 
next  autnmer— we  hope  in  Ihe  eoilv  part  of  it.  A  Kven'h  cull  of  5/.  |icr 
•hare  hoi  juil  been  maile  (  ami  it  ts  gratifring  lo  learn  tlie  rcadinrsi  with 
which  the  previuui  ealU  have  been  met ;  of  llic  turn  required  on  loan,  and 
for  which  the  eompany  have  net  adveriiaed,  we  unilcratand  tlial  only  a  very 
■mil  porlioD,  about  Zl.OOW.  remains  tu  be  taken  up.— HhK  Airrrtiar. 

Ntim  Locftnlitt  Eagine.—ihsm.  Peel,  Willinms.  and  Pei'l.  of  the  Sulio 
Iran  Works,  Aneoats,  have  recently  turiicd  their  attention  to  the  manufae- 
tuM  of  ktcomottTa  engines  lor  railivods:  and  on  Wediiesilav  trial  was  nude 
of  their  first  ci^IW.  on  the  Liverpool  and  Manchester  line,  'rhe  generalfonn 
and  di^otilion  of  the  paris  of  tiiis  tngine  resemble  those  of  the  Liverpool 
and  UaDcheitei  and  Grand  Juncliun  Lines ;  the  only  diScrence  being  in  Ihe 
mode  of  working  Ihe  valves.  Tliere  are  nu  ecceiilncd,  but,  in  place  iif  ihem, 
two  spur  « heels  staked  on  to  Ihe  crank  aile,  driving  two  oUiei  wheels  of 
equal  diameter  placed  Immediately  over  them,  ami  ninning  in  a  frame  sup- 
ported by  ihe  crank  axle,  so  as  lo  prescite  the  distance  between  the  centres 
coQSUntly  the  same,  and  un.-i fleeted  liy  the  motion  of  the  engine  on  its  s{irings, 
Hie  wheels  last  mentioned  are  attacheil  to  a  ihuri  axle  ur  shaft,  cariying  at 
■acb  end  a  mall  cnink  arm,  which  drives  a  ronneeling  roil  attaclicd  to  ihe 
valre  spindle.  Tliere  is  hkrwise  a  very  imparlant  anifcrcdiLable  imprave- 
Dient  in  Iha  eamlruclion  of  ihe  striking  lever  fur  reversing  the  motion,  w  hieh 
we  aie  unable  to  descnbr  intelligibly  without  Ihe  aid  of  a  drawing.  Tlie  re - 
•ull*  of  Ibe  experiments  on  W«lnesday,  during  a  trip  from  Manchester  to 
iJTcrpool,  with  the  nine  a.m.  first-clasa  train,  eonvstine  of  seven  caniagei, 
rack  weighing  five  tons,  as  reported  by  Mr.  liklward  Woods,  the  auperm- 
tendenl  engineer,  were  moat  satisfactory.  On  the  xame  day.  the  engine  per- 
fomed  another  ei^rimental  irip,  from  Liver[a>ol  lo  Manchester,  with  2i 
loaded  waggons,  weighing  in  the  gross,  133  tons  18  cwl.  2  qrs.    Previous  to 


It  have  usually  been 


— A  new  church  i*  to  be  erected  immediatelyi  at  Hill  Top,  in 

tbc  parish  of  Weatbromsnch,  Robert  EUiela,  Architect. 

Sl^fitrdiliin. —Tiie  parish  church  of  Vilbenhail  is  about]  to  be  very  much 
enlarged,  under  llie  directions  of  Rubect  Gbbels,  Architect. 

JbjfsrdsJkirr.— The  perish  church  of  lA'omboume  is  going  to  lie  repaired, 
mtarcd,  and  greatly  enlarged,  from  designs  by  Robert  Kbbels.  Architect. 

Smtkvmt.— A  new  church  boa  been  completed  in  Park-st  It  is  a  large  and 
commodiou*  structure,  with  a  handsome  hell  lower  10b  feet  in  lielghl.  Hie 
■tyU  of  architecture  is  Gothic,  and  it  is  capable  of  accommodating  I,HW 
pcTiails.  One  half  Ihe  nttings  aie  free.  Adjoining  Ihe  church  is  a  range  uf 
lofty  buildings  inlemlnl  for  the  new  grammar  school  of  SI.  Saviour's,  cor- 
raiponding  with  ihe  architecture  of  the  church.  The  okl  school -house  opjio- 
■lle  the  aadent  church  of  St.  Saviour  is  to  be  rased  to  (he  ground;  iliesite 
will  bt  devoted  to  the  enlargemenl  of  the  Horough  market,  and  will  con- 
Viderobly  improve  the  appearance  of  that  loenlity,  Tlie  benefits  of  a  monil 
And  rcliginns  education  aeei  rding  to  the  tenets  of  Ihe  established  church  will 
tie  extctided  to  a  larger  number  of  scholars  Ihan  Ihe  old  school-honse  couM 
■cetunmodale.  Tlie  new  church  will  be  consecrated  in  a  few  days  by  the 
Bishop  of  Winchester,  The  site  w'ss  presented  by  Messri.  Polls,  the  vinmr 
merchuila.    Tbc  church  has  lieen  erected  by  the  trustees  of  the  late  Mrs. 


twd  nmuDodloua  ehapel-of-ease  at  tliat  place,  which  ii _,  ,.^„.  . 

til.  and  at  a  conadenibli  distance  from  tb«  pariah  church.  The  worki  ar 
ig  rapidly.  and.Ainder  the  direction  irf  Mr.  Salvin,  of  London,  lb 


the  ti'neliurflies|.rm*iseil  toVencl.-d  in  Birmingliam  took  place  on  Satur- 
day tlie  5ili  lilt.,  at  Ihe  siis  gmnliil  in-  the  Messrs.  Itobins.  near  (ircal  Lister- 
street,  llie  siiuatiun  is  admirably  ndapted  for  effecting  tbc  oiijeci  intended 
by  tlie  originator  and  tubtcrilicTB  lo  the  fund,  lieiKg  in  the  centre  of  a  very 
large  and  increattng  p>ipit1alh>n.  Ibe  conuniltn-  have  ailoiiieil  the  phin  of 
Mr.  Thomat,  uf  Lewnington,  and  tha  ehuroh  will  l«  of  tlie  larly  decorated 
golhic  Mlyle  uf  arehileeturc,  having  a  lower  an!  spire  of  12J  feci  in  hdght ; 
with  lanrtt  Kinihnrs  to  the  siilu  walls,  tlie  window*  to  the  tower  and  com- 
inuniiin  bnng  linitbcd  with  uiilliotis  and  tmeery  heads-  Ibe  mof  will  be  of 
one  tjnn,  witb  open  fnmcd  principal!,  and  iiiereeil  snandrils  and  corbels  to 
Ihe  sirk  walls.  The  structure  is  to  be  tmili  of  bikk,  the  spire  anil  muuliled 
work  being  of  Wlieidry  t'aslle  ilpne ;  and  the  ground  fliior.  when  vomideted. 
is  intended  to  contain  sin  hundred  sittings  in  mws  of  the  lirst  ami  second 
doss,  and  two  liun<lrcd  free  sentn.  Tlic  end  Kalfcry  will  likewise  supiily  Iwo 
Imndreil  free  litlings,  making  a  total  of  one  tliouiaiui  siilings ;  and  ilic  con- 
tract stipulates  thai  ilic  whole  shall  be  completnl  by  the  lirst  of  Ijentcmber 

S^nnlMrt.—At  a  veslry  lately  held  at  I.eek  it  was  agreed  lu  elcvntc  the 
front  of  llie  west  gallrr)-.  so  as  lo  gitc  a  lighter  appearance  tu  llic  church 
gcneiatly.  and  lo  facilitate  the  laLimrs  of  tliu  preacher  by  aflonling  a  free 
circulation  lo  the  soiinil.  Tlie  olher  alleralions  arc  rairidly  advancii^  to- 
wards completion.  Three  haiulsome  arches  have  been  erected  on  each  ride 
of  the  boify  of  ihe  clmrcb.  The  t^Ucry  on  the  north  sirle  is  finished,  with 
Ihe  exceplion  of  fainting;  and  the  one  on  tbc  soulh  side  is  in  a  state  of  con- 
siderable fomanlncss.  Altogether  the  work  is  of  a  very  salistoctory  kind, 
and  when  compleleil  will  allbrd  to  Leek  a  very  elegant  ami  cunvcuient  parish 
church.  An  increase  of  about  ibrre  hurulred  tiltingt  will  lie  ublainud,  the 
u_hole  extiriise  of  wliiih  will  be  stislained  by  the  vohinliiry  coulribulions  ol 
the  inhabilants.  In  achlilion  id  Ihe  ancient  Tree  accommoilniion  for  the  poor, 
which  was  very  ciinsideroble,  13T  more  will  be  ap[iroprlaled  to  their  use  in 
tbe  new*  north  gallery. 

OJd  ll'iiKfior.— Tlie  corner-stone  of  a  new  diatriet  churrh  for  tlic  parish  of 
Old  Windsor.  Berks,  was  laid  on  ^day  Z7thult.by  her  Koyal  Highness  the 
Princess  Auuusta,  in  llie  presence  of  a  highly  rvKpectable  and  numerous  as- 
semblage. Aflcr  the  usual  ceiemonici, the  inscription  was  read  by  the  arcbi* 
led,  Mr.  Kbbcis,  of  Trysull.  near  Wolverhampton  ;  it  was  as  folkiws  :— "  The 
comer-stone  of  this  church  was  laid  by  Mci  Hoyal  lIighiH>ss  the  Frinceta 
AuguBia,  on  llie  27th  day  of  .September,  in  the  Jfear  of  our  Lord,  1830.  and  in 
the  thinl  year  of  Ihe  reiim  ol  Her  Most  Gracious  Maicaly  Queen  VieluriiL 
Hobert  >n>bel»,  architect." 

.Ukbonmr  Clmrtli,  in  /Jcrtjiiirc— Tins  line  oU  church  is  al  present  under- 
going a  very  extensive  internal  beautifying  and  repaiiing.  A  public  sub- 
scription lias  been  raised,  and  the  sum  nlreody  obtained  amounts  to  upward* 
ol  2,0001.  Ashbourne  Church  is  one  of  the  finem, oldest,  and  largest  chutchca 
ia  Derbyshirci  and  it  is  well  worth  the  repair  which  it  is  receiving. 

lytlck  CAMrrh.—U  is  in  rimtpinplatiun  to  erect  a  Welch  chutcli  in  LoDdoD 
for  the  esiiecia!  use  of  tlie  natives  of  the  principality,  lo  norsliip  thi'lr  Maker 
in  ihelr  own  language.  We  cordially  concur  in  Ibe  object  of  llie  promolen 
of  Ibis  excellent  undertaking,  and  trust  it  will  meet  with  Ibe  support  of  Ihe 
Welcli  nobilily  anil  gentry  throughout  the  kingdom.— CnmiriaM. 


*  pvBLio  BuxtJimas,  *c. 


Qiutu'tCtlltgi.  SaU— This  eltensive  slruclurc,  deugned  }iy  1.  W  ilson,  Esq., 
of  Bath,  is  now  in  the  courae  of  ereclion  on  Claverlon  Down,  a  lofty  anil  com- 
manding eminence,  from  which  it  will  overlook  ihe  city  uf  Both,  and  be  seen 
in  every  dinction.  Ibe  Urand  Terrace  infront  of  the  building  is  800  feet  In 
length  by  60  feet  in  width,  it  intended  for  the  corriwe  approach,  there  is 
also  a  smaller  terniee  20  feet  wide,  on  which  the  buiUlinz  will  be  ekvated, 
thiais  to  tcTveasa  nnmenade  for  the  use  of  tbestudenla  and  subscribers.  The 
Client  of  Ihe  builihng  is  600  feet  lung,  ami  varj-ing  in  width  from  40  lo  4i 
feet.    It  isofauniform  design  in  the  Salon  style,  having  a  grand  principal 

entrance  in  Ihe  centre,  consisting  of  a  noble  archway  richl] '  — ' 

cdbythi  


listing  of  a  noble  archway  richly  oi 

cd  by  the  appropriate  aim*  of  the  college,  and  leailing  under  the 

CI  which  it  I30  teet  high,  to  the  chapel  eilending  lo  BO  feel  bcliiod 

The  w-ingi  on  each  tide  are  terminated  by  embattled  towers  at  Ihe 


pRwreniiij 
•rr&lecUi 


I  apjwiikch  lo  compleUon.— ikacaifrr  CkntucU. 


lofly  It    . 

the  front.     -.,^.  ...i.qo  «.. ^-....  -.....-... — ., 

angles.    The  inlerior  arrangementt  contisi  of  a  lecture  tlieotre  30  by  6b  leci, 

eai«ble  of  holding  COO  prrsoni ;  a  museum  100  feet  bj-  40  feet,  and  a  llbianr 
of  the  same  dimensions.  The  tludents  aparlmcnts  are  arranged  on  each  tide 
of  tlic  long  rorridurs,  there  are  also  apartments  for  Ihe  use  of  ihe  protcssora, 
warden,  and  others  conneclcl  »ith  llic  eitablichment.  llie  rooms  are  so 
arrangeil  on  the  ground  floor,  Ihal  a  vii'w  may  be  obtained  from  the  principal 
lecture-room  through  the  great  liall.  saloons,  veatibulc  and  corrulois  lo  the 
eilenl  of  upwards  of  SOO  teet,  to  be  illuminated  bv  a  rich  stincJ -glass  window 
at  the  terminaiion.  The  height  of  the  building  varies  from  35  lo  SO  feat, 
some  portions  of  which  are  iliree  stories  high,  the  Hoots  being  cuneealeil  by 
the  transverse  mullions  of  the  wintlows.  It  it  etlnulecl  that  the  building 
will  cost  30.000J.,  which  sum  is  lo  be  raised  by  shares  of  lOOI.  each,  and  cal- 
culated to  accommodate  21S  students,  with  capabilitietuf  extending  ihe  num- 
lier  shuuklil  be  found  reijuitite. 

MKkeMic,-  Inttimiau,  Bath,  it  now  erecting  at  the  comer  of  Uiarlotle- 
stieetaodOueen-tlreel,  with  a  front  elevation  TO  feci  in  width  by  40  feel  in 
height,  and  4*  feel  in  deplh,  approached  by  a  flight  of  tteps  leaibng  into  a 

largeentrancevestibule  with  niches  for  four  tiatues.    Tbc  building  —    

pTise  a  (MrferraiN  coDtoiaing  dwelling  ruomi  for  the  librarian,  ~ 
room,  and  five  other  rooms  for  the  u 


le  uf  tbc  nrioui  di* 


i  Ibe  ground 
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CURTiyS  PATENT  RAILWAY  IMPROVEMENTS. 

GROUND-ROPE  APPARATUS. 

Fir.  I 


Grocns-bopb  Apparatus. 

A  nufhiiie  or  apparatus  for  eonnecti:^  or  diKonnectlng  a  train 
with  a  ground'rope  whilst  the  rope  is  in  motioD.  Figure  1  i(  a  aide 
view,  and  Figure  2  a  front  view.  C  i(  the  cable  or  rope.  A,  the 
forewheeh  of  the  leading  c-irriagp,  B,  the  framing  of  the  carriage.  A 
•tBge  ia  fixed  to  the  front  of  the  carriafre,  upon  <t«tiicb  is  erected  the 
■tandard  or  frame//,  a  vertical  bar  of  iron  D  ia  connected  with  the 
train  bj  the  link  g,  and  suspended  to  the  frame  by  the  chain  g",  which 
cm\»  round  the  barrel  i;  the  lower  part  of  the  bar  is  formed  into  a 
ktnd  of  troad  hook,  the  under  side  being  formed  like  a  latch,  and  the 
face  roDuded  longitudinally,  and  hollowed  to  receive  the  rope ;  when 
the  rope  i»  detocbed,  it  occupies  the  position  shown  by  tDe  dotted 
linea,  and  the  bar  D,  when  about  to  hook  up  the  rope,  occupies  the 

C'  UoD  (howD  by  the  dotted  lines  in  Figure  1 ;  then  hj  turning  the 
Ue  1,  Uie  bar  ia  lifted  up,  and  brings  the  rope  with  it,  which  it 
ibeo  tightly  held  or  jammed,  aa  in  dams,  between  the  hroad  hook  of 
tbe  bar,  vA  the  pieces  e  fixed  to  the  framii^ ;  at  first  the  rope  slides 
thrau^  the  clanu  and  prevents  concussion,  but  as  tbe  train  gets  into 
Bwtiim,  the  attding  is  leas  and  less,  until  the  train  attains  tbe  full 
vdocl^of  the  rope;  a  ratchet  is  placed  upon  the  axle  of  the  windlass, 
■o  mi  to  h<dd  up  the  bar,  but  in  order  ioBtanbineouslj  to  disei^ge  the 
rope,  a  bur  K  is  provided,  which  works  on  a  joint  ',  so  that  at  aaj 
moment  the  bar  D  may  be  thrown  on  one  side,  a«  shown  by  the  dotted 
linei  in  Figure  2,  when  the  rope  drops  down,  and  the  velocity  of  the 
train  it  cheeked  by  the  drags  or  brake  in  the  uaual  way ;  the  fmgers 
p,p,  we  placed  in  order  that  the  rope  may  be  prevented  followii^ 
the  book  of  the  bur  D,  when  the  rope  is  required  to  be  thrown  downi 
tbe  upper  part  of  the  itaudard  F  is  formed  rounding  in  neb  way  as  to 
allow  full  pUy  to  the  upper  end  of  the  bar  D. 


He.  z;.— Tok  IL— DiMMBiB,  IS  W 
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Apfakatus  to  take  up  a  Carriage  oe  CARniAOis  whilst  TBe 

TBAIN  IS  AT  FULL  SPEED. 


An  uu-ftOVEBD  Macuiseet  oa  Ap^ahatds  roK  mane  Sissau. 
Figure  5 


7  of  whicti  coosista 
□DTeying  the  signal  a  mile  oi 


The  peculiarity  o 
ID  conreying  the  ^ 
any  convi^ient  distance  from  tlw 
station,  the  object  being  that  the 
engiiieet  mar  pass  the  Bignal  port, 
anS  have  distance  and  time  »ulfi- 
cienttostoplhetrainbefore  reach- 
ing the  statioD  or  place  for  stop- 
ping ;  the  inachiue  for  a  liglit  is 
shown  in  figure  5.  A,  is  a  lamp 
post.  C,  a  lantern  of  anv  pectiliat 
shape,  with  buU's-eyes'on  three 
sides,  ot  it  may  be  formed  of  glaaa 
like  a  street-lamp,  or  in  any  other 
manner.  C,  is  the  lamp  with  re- 
fiectors  l*ehiiKl  the  light  in  tlie  iuubI 
way.  B,  is  a  shade  supported  upon 
the  vertical  rodf,  possing  through 
tlie  post  and  united  by  u  joint  ai 
its  lower  end,  with  tli'e  bell-crank 
F,  to  which  is  likewise  suspended 
the  ball  or  weight  M,  to  the  other 
end  of  the  crank  F,  a  joint  U  at- 
tached, with  whir*  is  connected  a 
strong  wire  g,  wfaidi  is  led  like  a 
bell-wire,  by  proper  connections  to 
the  crab  j,  placed  in  a  room  of,  or 
near,  the  staUon-houae ;  the  wire, 
or  a  chain  or  rope  united  to  its  end 
is  fastened  to  the  barrel  i,  of  the 
crab    i,   which    cuils    round   the 


A  roachine  or  apparatus  by  which  a  carriage  may  be  taken  up  and 
■ttached  to  a  train,  without  stopping  the  train.  Figure  3  is  a  side 
view  and  section,  and  figure  4  a  front  view.  A,  is  tlie  fore  wheel  of 
the  carriage  to  be  taken  up,  and  x  the  nxic ;  upon  the  axle  is  placed 
the  sheave  F,  within  which  coils  the  rope  C,  the  sheave  runs  loose 
upon  the  axle,  and  is  thrown  in  and  out  ofgeur  with  it  by  the  dutch  D, 
worked  hy  the  lever  e,  the  end  of  the  rope  is  made  fast  to  the  sheave, 
and  the  rope  coils  over  itself,  the  rope  may  be  of  any  convenient 
length,  about  100  yards  I  consider  suflicient.  D,  B,  are  two  supports 
depending  from  the  framing  of  the  carriage  to  support  the  axle  more 
steadily.  L,  is  the  framing  of  the  last  carriage  of  the  twin,  to  the 
side  of  the  framing  is  fixed  tlie  hook  K,  a  post  h,  is  placed  at  a  proper 
distance,  upon  which  is  fixed  the  book  or  bolt  i,  the  ring  g,  fastened 
to  the  end  of  the  rope  c',  is  then  hooked  upon  the  bolt  >;  the  book  it, 
of  the  passing  carnage  hooks  into  the  ring  mid  carries  away  the  rope, 
which  then  drags  the  carriage  to  which  tJie  pulley^  is  attached  along 
with  it;  but  the  carriage  is  dragged  al^er  the  train  by  a  velocity  so 
much  slower  than  the  train,  as  is  due  to  the  quantity  of  rope  uncoiled 
fur  every  revolution  of  the  wheel  A,  for  example,  if  the  train  passed 
over  five  yards,  and  the  rope  uncoiled  four  yards,  the  space  passed 
over  by  the  carriage  at  starting  would  be  one  yard  or  one-fifth  the 
velociiy  of  the  train,  but  the  velocity  of  the  carriage  is  increasing  as 
the  coS  of  rope  becomes  less,  and  it  moves  slower  than  the  train  until 
all  the  rope  is  unwound,  then  afterwards  the  rojie  winds  upon  the 
axle,when  the  carriage  then  moves  at  a  greater  velocity  than  the  train, 
and  in  the  fame  proportion  as  the  rope  coils  up  when  it  at  last  over- 
takes the  train,  uen  when  it  has  arrived  close  up  to  tlie  last  carriagp, 
a  bolt  is  fixed  into  the  drag  link,  and  the  clutch  is  thrown  out  of  gear, 
and  the  carriage  is  then  united  to  the  train  the  same  !is  the  rest.  In 
this  instance  the  sheave  and  apparatus  is  applied  to  the  carriage,  but 
it  may  likewise  be  applied  to  tlie  engine  or  tender,  and  the  best  place 
to  fix  it  would  be  outside  the  wheels,  lengthening  the  shaft,  and  hang- 
ing the  sheave  upon  it  I  and  a>  regards  the  operation  of  taking  on  the 
coach,  the  link  or  ring  /,  of  the  rope  will  nook  into  the  hook  K,  in- 
stead of  the  ring  into  the  hook  as  before  described ;  and  the  rope  C 
will  coil  round  the  rererae  way  to  that  shown  in  the  drawing,  the 
carriage  is  of  course  p1aoe4  tn  a  siding,  and  it  enters  the  line  by  a 
»mtch  io  tite  aaaai  vaj. 


barrel — then  when  n  man  turns  round  the  handle  k,  by  means  of  tbr 
pinion  fixed  on  the  handle  shaft,  and  the  barrel  wheel  denoted  by  ih'' 
circle  ri;  the  barrel  i  is  turned  round,  and  the  chain,  or  rope,  or  *\K 
is  coiled  round  the  barrel,  the  wire  drawn  in,  and  the  crank  F  made  tu 
occupy  the  ^ace  shown  by  the  dotted  line,  wlien  the  vertical  rod  t, 
and  sHade  B  are  raised,  and  the  light  concealed,  tlie  counteibolaooe  U 
is  employed  to  keep  the  connecting  wire  g  always  stretched  ;  in  placet 
where  gas  is  employed,  a  large  gas  burner  may  be  substituted  lot  the 
lamp,  and  the  rod  e,  made  to  communicate  with  a  stop  cuck,  so  that 
by  raising  or  depressing  llie  rod  the  gas  may  be  turned  on  or  olT,  thm 
a  smalt  concealed  jet  of  gas  m;iy  be  always  burning  so  as  to  inflame 
the  larger  Jet  when  the  rod  is  raised  by  the  apparatus,  thus  a  powerful 
light  may  be  used  when  needed,  and  when  nut  reonired  the  gas  may 
nut  be  wasted.  The  apparatus  as  drawn  is  a  night  signal,  or  to  be 
used  when  the  weather  is  so  dark  that  other  signals  cannot  be  sem: 
but  for  a  day  signal  it  is  merely  necessary  to  employ  a  port,  bo  as  to 
raise  a  vane  or  yane*  like  a  telegraph,  a  spar  for  example  fixed  at  dM 
lop  of  the  lantern;  when  it  is  required  to  use  the  telegnph,  a  m»a 
may  make  the  necessaiy  and  self-eTident  connexion  between  the  rad 
t,  and  the  limb  of  the  telegraph,  which  limb  being  made  with  a  bell- 
crank,  when  the  rod  e  1*  raised  may  cause  the  telegraph  Unb  to  U> 
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SEA  BANK  AT  HOLBEACH. 

Sir— I  herewith  enclose  a  description  of  a  Sea  Bank  constructed  in 
1838  for  the  Mesns.  Jobnson  and  Sturton,  of  Holbeach,  for  the  purpose 
of  enclosing  a  quantity  of  sea  marsh  lund. 

The  bant  measured  about  two  and  a  quarter  miles  long,  and  varied 
from  10  to  14  feet  liigh  above  the  surface  of  the  mamh.  There  were 
various  difficulties  connected  with  the  construction  of  this  banlt,  on  ac- 
count of  a  bank  having  previously  been  made  on  the  marsh  i  the  principal 
part  of  which  was  untortunntely  washed  away  in  February  laSii.  In 
execnting  the  new  bank  the  maferial  h;id  to  be  carried  over  the  old 
floor  pita,  and  laiee  creeks  had  formed  themselves  both  at  the  bank  and 
front  of  the  seat  of  the  new  iwnk  in  several  places,  varying  from  8  to 
12  feet  deep  below  the  surface  of  the  marsh,  and  from  2  to  3  chains 
wide.  The  new  bink  in  front  of  the  most  exposed  situations,  has 
slopes  on  the  sea  side  from  5  to  7  feet  huriiontal  to  1  foot  perpendi- 
colar,  and  on  the  land  aide  2  feet  horiaonUl  to  1  foot  perpendicular, 
with  a  top  3  feet  above  the  height  of  the  highest  tide,  from  2  to  4  feet 
wide  at  the  junction  aisles  of  tlie  slopes. 

Secticn  of  Embankment. 


E.  Emliankmrnt.  13  tf':l  high. 

The  counter  hank  lias  slopes  of  4  feet  hoiizontal  to  1  foot  perpen' 
dicular,  and  a  top  2  feet  wide,  with  land  slopes  of  1  j  foot  horizontal 
(O  1  foot  jierpeiHlicular. 

In  executing  the  work,  it  was  let  to  the  workmen  in  reaches,  at  per 
chain  of  6(i  linear  feet,  measured  uloog  the  top,  including  all  labour 
in  forming,  puddling,  scooping  water  from  floor  pits,  breaking  and 
ipreading  crocks,  shifting  materials,  and  securing  the  same  from  the 
tide's  way;  the  men  finding  all  shovels,  plank  nooks,  tools,  horses, 
carts,  &c.,  required  for  excavating,  and  n  ling,  and  spreading,  and 
puddling,  the  proprietors  linding  all  plank)!,  barrows,  box  Dorses, 
tresseU,  ropes,  staples,  &c.,  necessary  for  the  same. 

The  whole  of  the  earth  deposited  in  the  different  parts  of  the  bank, 
was  well  chopped,  worked,  and  trodden  together,  and  the  best  of  the 
material  was  carefully  reserved  and  laid  on  the  front  or  sea  slope  ol 
the  bank,  and  well  puddled  or  punned  in  the  most  workmiulike  man. 
ner,  and  joined  to  the  surface  below;  the  face  of  the  sea  slope  waa 
■odded  with  the  best  green  grass  sods  or  Sagging,  varying  from  3  tc 
4  ifKhes  thick,  properly  cut  and  joined  togett^r;  and  the  land  slope 
in  some  parts  sodded,  and  the  other  parts  sown  with  seed ;  in  crossing 
the  CreeliB,  facings  of  fascine  work  were  applied  according  to  circum' 
stances,  and  some  old  vessels  were  sunk  in  the  deepest  ]>art9,  filled  it 
with  the  best  of  the  soil,  artd  well  puddled  between ;  and  in  conducting 
'  the  work,  it  was  found  necessary  to  encourage  the  warping  up  of  the 
old  floor  pits,  by  introducing  fascine  jetty  work,  which  greaUy  accel 
eiated  the  deposit  of  the  sea  warp.  The  whole  of  the  aiaterleil  usee 
in  the  bank,  was  dug  from  the  sea  side,  except  where  the  men  wert 
filling  up,  and  shutting  out  the  sea  at  Creek  openings,  left  for  th> 
draining  of  the  marsh,  where  they  were  obliged  to  dig  the  earth  fron 
the  parts  tliat  lay  nearest  to  the  nork,  whether  at  the  hack  or  front  o 
the  uank,  so  as  I'o  expedite  the  work,  as  this  part  of  the  operation  re 
quired  llie  greatest  altcntion,  or  otherwise  considerable  damage  wouli 
have  arisen  to  the  bank. 

Since  the  bank  has  been  completed,  lines  of  fascines  have  beei 
planted  at  the  most  exposed  parts,  having  half  their  length  let  inb 
the  soil,  and  have  been  found  very  beneticial  in  breaking  [tie  force  o 
the  waves,  protecting  the  surface  of  hauk,  and  encouraging  the  dejiosi 
of  the  lea  warp. 

Stephes  Lewis. 
Wilham  OJfet,  Hosm,  Lmolmhin. 


NEW  SYSTEM  OF  INLAND  TRANSPORT. 
An  experiment  has  jast  been  made  on  the  Forth  and  Clyde  Canal, 
a  Scotland,  which  seems  likely  to  be  followed  by  verv  important  eoo^ 
ec^uences,  in  a  scientific  as  well  as  commercial  view,  and  to  affect 
enously  the  relative  value  of  property  in  canals  and  railways.  It  ii 
Fell  known,  that  there  is  a  system  of  canal  navigation  practised  on 
ome  canals  in  Scotland,  in  wfiich  light  iron  vessels,  capable  of  carrj- 
og  from  t>0  to  100  passengers,  are  towed  along  by  a  couple  of  hoiiea^ 
it  a  rate  of  ten  miles  an  hour ;  and  this  is  effected  by  wnat  is  called 
iding  on  the  wave.  This  new  system  of  wave  navigation  has  hitherU) 
)eenlimited  in  its  use  by  the  speed  of  horaes,  and  been  thrown  back 
nto  comparative  obscurity  by  the  brilliant  feats  of  the  locomotive  en-  u. 
pne,  whirling  its  ponderous  burden  along  the  iron  railway  with  the     ji 

fieed  of  the  winds.  The  experiment,  however,  to  whicn  we  mw  n 
lude,  shows  that  the  same  mighty  machine  is  capable  of  perfomiiag  '  -. 
eats  equally  astonishii^  in  water  as  land -carriage.  A  locomolitt*^ 
line,  running  along  tie  banki  ofti^  eanai,  dnn  a  boat,  loadtd  milk  sufy 
)r  tertnly  pastengtrt,  al  the  rale  of  more  lian  ninelan  milti  an  iour! 
uid  this  speed  was  not  exceeded,  only  because  the  engine  is  an  old- 
fushioned  coal-engine,  whose  maximum  speed,  without  any  load,  does 
not  exceed  twenty  miles  an  hour ;  so  that  there  is  every  reason  to  infer 
tliat,  with  an  engine  of  the  usual  construction  employed  on  railways, 
thirty,  forty,  or  fifty  miles  an  hour  will  become  as  praeticaUe  on  a 
[»na)  as  on  a  r.ulway.  Thus,  the  wave  theory,  which  was  formerly  a 
beautiful  speculation  of  science,  becomes  the  basis  of  a  new  system  of 
inland  water  transport,  and  abstract  science  receives  new  illustrations 
from  the  practical  application  of  its  principles.  The  experiments  to 
which  we  refer,  were  performed  in  tlie  presence  of  a  namber  of  men 
of  science,  and  gentlemen  interested  in  the  improrement  of  canals  and 
navigation,  under  the  direction  of  Mr.  Mecneil. 

The  wave  of  the  Forth  and  Clyde  canal, 

from  its  great  depth,  travels  at  the  rate  of  about  eleven  or  twelve 
miles  an  hour,  and  that,  consequently,  in  order  to  "ride  on  the  wave," 
it  would  be  necessary  to  draw  tbs  boat  at  fourteen  or  fifteen  miles  an 
hour — a  speed  hitherto  impracticable,  because  above  the  availatie 
speed  of  horses ;  but  it  had  been  confidently  predicted,  that  at  these 
high  velocities,  the  violent  surges  usual  at  velocities  of  eight  or  nine 
miles  an  hour  would  wholly  disappear,  and  the  vessel  ride  on  a  i^moulh 
undulating  wave,  exciting  comparatively  little  commotion  in  ibr 
waters  of  the  canal.  Two  of  the  experiments  performed  set  this  tmtb 
in  a  remarkable  light — experiment  No.  3  being  performed  with  an  ill- 
shaped  passage-boat,  which  the  engine  had  not  power  to  drag  "  oitr 
the  wave,"  and  experiment  No.  1,  with  a  boat  suited  to  higher  velo- 
cities. Now,  it  happened  as  predicted,  that  the  boat  moved  at  a  1ms 
velocity  than  that  of  the  wave,  raised  a  high  and  powerful  wave  at  the 
bow,  which  overspread  the  banks  of  tlie  canal,  and  threw  up  behind 
it  a  foaming  and  most  injurious  surge ;  while,  on  the  other  hand,  the 
vessel  which  moved  at  the  higher  velocity  rode  smooth  and  even  oi 


1  follow ; — 

Experiment   1. — A  passage  boat  filled  with  passengers,  drawn  br 
the  locomotive  engine,  passed  over 
Yards.    Seconds. 
110   in  13.4"! 

2-2u   . .   24.5  I    Being  a  velocity  of  above  ninetef>n  miles  an  iiour, 
"'  "  '        riding  tlie  wan,  with   very  slight  commotion  of 
the  water. 


33  J  ..  d^Sy 
440  . .  49.2 

550   ..   (J1.^J 


periment  3. — A  passage  boat,  containing  passengers  and  baggage, 
but  unsuited  to  high  velocities,  drawn  by  the  Locomotive  engine,  passed 

Yards.    Seconds. 
110  in    34.2     ■) 

220   . .      Ij5.U  Being  a  velocity  of  sJ»ut  seven  miles  an  boor 

330   ..     9J.2  only,  with  a  large  wave  raised  up  at  the  bow 

440   . .    127.3      y       and  rolling  over  tiie  bank,  and  an  .ifter  surge 
55U  . .   L56.8  tearing  along  the  side,  the  boat  being  iUiiif 

6J0   ..    190.S  licman. 

770  ..  221.8    J 

Besides  these  experiments,  there  were  others  higlily  interestii^  in 
a  practical  view.  A  large  fleet  consisting  of  three  schooners,  tluw 
sloops,  two  canal  traders,  and  one  small  boat,  forming  a  gross  wei^ 
of  about  8lKI  tons,  were  dragged  along  the  canal  simnttaDeously,  wilb 
DO  other  force  than  the  simple  adhesion  of  the  wheel  of  the  cajriige 
to  the  surf  ice  of  the  rail.     In  another  uxi>eriment,  a  train  of  five  buati. 
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ANCIENT  STATUES^No.  3. 
DicnoNART  OP  Terms. 

Tramlated  and  rearranged  from  the  French  of  the  Count  de  ClairaCt 
Knight  of  varioM  OraerSf  Keeper  of  the  First  Division  of  the  Royal 
Museum  qf  Antiquities  in  the  Louvre. 

(Concluded from  page  435. J 

TaosE  itones  are  called  antique  of  which  the  quarries  are  exhausted, 
and  which  are  bow  only  to  be  Tound  in  ancient  monuments.  Among 
this  ereat  number  of  marbles  and  of  other  stones,  there  are  very  few 
whicn  can  be  determined  with  certainty  from  the  descriptions  given 
by  ancient  authors.  Most  of  these  stones  being  only  to  be  obtained 
from  the  monuments  of  Italy,  we  are  often  obliged  to  leave  them  their 
Italian  names,  the  number  of  which,  however,  the  dealers  in  antique 
stones  have  very  much  increased,  by  selling  as  stones  of  different 
kinds,  specimens  which  are  often  only  varieties  presented  bjr  the  same 
block  of  marble:  The  Italian  edifices  which  are  richest  m  marbles 
and  other  antique  stones  are,  the  churches  and  palaces  of  Rome,  the 
cathedral  of  Pisa,  St.  Mark  and  some  other  churches  at  Venice,  the 
cathedral  of  Ravenna,  that  at  Florence,  as  well  as  the  churches  of 
Santa  Croce  and  St.  Lawrence  in  the  same  city.  The  palace  of  Ca- 
serta,  the  Royal  Museum  of  Naples,  and  La  Favorita,  are  decorated 
with  a  great  variety  of  ancient  marbles  obtained  from  the  excavations 
at  Pompeii,  Herculaneum,  and  Capri.  The  Roval  Museum  of  the 
Louvre  contains  a  great  number  of  columns  of  the  rarest  and  most 
beautiful  ancient  marbles,  and  which  are  not  surpassed  by  any  other 
collection.*  Louis  XIV.  obtained  from  Barca,  in  Cyrenaica,  a  great 
quantity  of  beautifnl  antique  marbles,  which  he  used  at  Versailles 
and  Trianon. 

[We  have  inserted,  among  the  following,  the  modem  marbles  men- 
tioned by  M.  de  Clairac ;  those  are  marked  as  modem,  all  the  others 
are  antique.  Al.  Alabaster,  Bas.  Basalt.  Br.  Brtccia.  Gr.  Granite. 
M.  Marble.] 

African  Breccia.  Black  ground  with  spots  of  deep  violet,  or 
bright  red  and  white  veined  with  black.  Very  beautiful  and  very 
rare. 

African  Marble.  Purple,  white  and  black. — Flowert.  White, 
and  purple  and  yellow. 

Alabaster,  Oriental.  (Jlabastro,  Ital.,  jUb/ftrCf  Fr.)  Brown 
f^einedf  wavy,  half  transparent ;  called  in  Italy,  pietra  perruchina,  and 
alabastro  tarturacato. — Mtlk  White,  not  transparent. — Transparent 
White.  Striped  with  milky  and  wavy  bands. — Tortoiseshellf  tartura^ 
cotat  or  brown  veined.     Weight  of  a  foot  cube,  ISl  lbs. 

Alabaster,  Cotognino.    Yellow. 

Alabaster,  Flowery.  White  and  reddish  brown,  ribbony  or  fes- 
toony. 

Aleppo  Breccla.  Yellowish  CTeen  ground,  with  spots  of  violet, 
green,  white,  yellow  mixed  with  red,  veined  with  pale  white.  Very  rare. 

Alet  Breccia,  sometimes  called  Aleppo.  Modem.  Yellow  brown, 
red  with  gray  spots.    Found  near  Aix,  in  Provence. 

Antique,  Grand.    Breccia,  black  and  white  very  pure,  with  great 


spots  broken  up  by  zigzag  lines.    Extremely  rare. — ^Little.    With 

and  the  black  approaching  to  gray.    The  quarries  of 

these  two  breccias,  which  were  supposed  to  be  lost,  have  oeen  found 


smaller  spots, 


by  M.  Layerle  Capel,  at  Aubert,  in  the  department  of  the  Arriege, 
France. 

ARLECcmNO,  Br.    Resembles  Seme  Santo,  but  is  of  deeper  colour. 

AzuRRO.    Italian,  the  same  as  Turchinot  a  sky  blue. 

Barbazan  Breccia.  Modem.  Formed  of  black,  brown,  and 
white  fragments.  Very  good ;  much  used  at  Toulouse.  There  are 
some  fine  columns  of  it  in  the  Louvre.  Found  near  Barbazan,  Upper 
Garonne. 

Basalt.  Black,  with  large  white  crystals  in  the  shape  of  pome- 
granates. It  resembles  a  lava  from  Mount  Albano.  Black,  with  red 
granitic  bands. — Black  grey,  mixed  with  small  pomegranate  crystals 
and  little  black  spots. — Blackish  Grey,  with  small  white  veins  and 
scales. — Deep  Black,  with  small  shining  black  spots. — Flowery  Black, 
marbled  with  white,  and  irregularly  wavy.  Green  of  very  close  grain. 
Another  green  with  small  white  crystals,  very  rare.  Occidental  and 
Oriental  of  a  dark  gray  with  small  white  points.  The  Occidental  is 
softer  than  the  other.    Weight  of  a  foot  cube,  210  lbs. 

Beaudean  Breccia.  Modern.  A  magnificent  breccia  quarried  at 
Beaudcan,  in  the  Upper  Graronne  in  France,  in  close  yellow,  orown  and 

*  Enumeration  of  some  of  the  articles : — Stataes  in  porphyry,  universal 
breccia  and  coloured  marble,  6 ;  columns  103,  viz.,  porphyry  17,  rose  granite 
24,  grey  granite  12,  univeraai  breccia  4,  verd  antique  10,  Egyptian  green  10, 
amrbJet,  brecoMi,  Mad  oriental  Alabaster  26. — Note  qf  Tramimton 


red  fragments.    According  to  M.  de  Clairac,  this  is  the  same  as  the 
Caroline  Breccia. 

Beirede  Marble  is  a  fine  marble,  with  large  flakes  of  dark  red* 
clear  red  and  yellow,  sometimes  resemblinff  fine  Sicily.  It  comes  from 
the  PjTrenees,  and  was  worked  by  Louis  XlV. 

BiGio,  Italian  for  Gray,  vide  Gray. 

Black  (nero,lta\.)  Antique  (Ncroj^ntico).  M.  A  moat  beautiful  black, 
without  any  admixture,  probably  the  marble  of  Lucullus.  It  appears 
that  it  is  still  found  at  Ber^ma,  Carrara,  Prato  in  Tuscany,  and  near 
Spa.  The  Italians  call  it  improperly  paragone.  Weight  of  a  foot 
cube,  18*2  lbs. — Antique  Serpentine  Black  (Serpentina  nero  antico). 
Vide  Porphyry  and  Serpentine. — Modern  Black.  Very  fine  is 
obtained  from  Bergama,  Spa,  and  the  Pyrenees  at  Mount  Majou,  in 
the  Upper  Garonne. 

BLUE(rtfrcib>to,  Ital.).--ANTiQUE  (ri(rcAMO.>fit/ico).  Mar.  Slmtey 
grey,  with  fine  and  sldny  grains.  Another  with  white  stripes  and 
waved  with  slatey  blue.  Piccolo  Turchino  Antico  has  very  fine  grains, 
and  narrower  stripes.  Weight  of  a  foot  cube,  188  lbs. — MoosBX. 
Bright  bluish  grey ,  with  bands  of  white  or  dark  grey.    Found  at  Grenoa. 

Breccla.  African,  Alet,  Barbazan,  Beaudean,  see  under  their 
respective  titles.  *^ntique.  Yellow,  or  Gilt,  red  ground,  clear  and  deep 
yellow  spots,  veined  with  red  and  white.  Grand  Antique^  Partridge 
Eye,  Peacock's  Eye,  Penne  S,  Martin,  Persecchino,  PolzererrOf  Porta 
Santa,  Porphyry,  Red,  Rose,  Seme  Santo,  Tracagnina,  Verde  ^ntiqm^ 
see  under  their  respective  titles. — Memphis.  Modem.  A  violet  red, 
in  little  grey  or  white  fragments.  Quarried  in  Provence. — Pall  Lut^ 
macelle,  a  beautiful  pure  black,  irregularly  strewed  with  white  shells 
an  inch  and  more  in  length,  very  rare. — Verde  de  Paglioco,  or  straw 
CTeen,  with  greenish  and  yellow  spots.  Verde  Sangmno  Antico. 
Greenish  grey,  white,  red  and  black  spots.-^Violet.  There  are  several 
kinds,  1st,  a  dark  violet  ground,  with  large  lilac  and  white  spots.  Of 
this  superb  kind  is  a  Mautiful  table  in  the  |;allery  of  the  Louvre. 
2nd,  the  same  colours  with  small  spots.  9rd,  with  rose  spots.  Very 
rare.  The  persecchino  may  perhaps  be  taken  as  aootner  variety. 
Vide  also  Siucious  Breccia. 

Brocatelle.  a  shelly  marble;  some  are  breccias,  bavins  the 
appearance  of  brocade. — Gilt.  Yellow  spots,  veined  with  red,  and 
mixed  with  white  shells.  There  is  a  kind  of  antique  yellow,  with  red 
veins  interspersed  with  white,  which  b  like  the  brocatelle.— -Spanish. 
Modem.  Beautiful  yellow  spots,  well  marked,  bordered  with  red  and 
violet,  veined  with  white,  and  containii^  a  few  sheila.  Weight  of  a 
foot  cube,  189  fbs. 

Campan  Marble.  Modem.  Found  in  the  valley  of  Campai^  in 
the  Pyrenees.  Very  beautiful,  but  not  so  fine  now  aa  when  wroosfat 
by  Louis  XIV.,  some  of  the  blocks  of  which  time  are  still  in  toe 
royal  stores. — Isabella.  A  rose  ground  with  some  red  stripes, 
covered  with  netty  green  veinst  much  crossed,  and  some  white. — ^ked. 
A  bright  red  grouncC  veined  with  green  and  white.  Green. — Clear 
ground,  veined  with  network  of  a  dark  green,  some  white  veins  cutting 
uie  others.  Campan  marble  proper  unites  all  these  three  varieties 
by  very  large  stripes.  These  marbles  are  easily  affected  by  exposure 
to  the  air.    Weight  of  a  foot  cube,  190  tbs. 

Carnation.  M.  A  kind  of  antique  yellow  approaching  a  rose 
colour. 

Caroune.  a  modem  breccia,  exhibited  at  the  Louvre  in  1827, 
supposed  by  M.  de  Clairac  to  be  Beaudean  breccia,  which  see. 

Carrara  Marble.  These  quarries  were  wrought  about  the  time 
of  Julius  Caesar,  and  in  them  have  been  found  remains  of  unfinished 
bas  reliefs.  The  white  statuary  marble  is  of  a  white  inclining  to  blue, 
of  fine  and  close  grain,  resembling  loaf  sugar ;  but  crystals  are  often 
found  in  it  which  prevent  the  use  of  the  cnisel.  The  stripes  and  spots 
are  greyish  orjg;reenish;  when  so  striped  it  is  named  Cipolinaecio, 
that  which  is  ofcoarser  and  harder  grain,  like  salt,  is  called  Saligno. 
Carrara  does  not  take  so  fine  a  polisli  as  Parian.  It  is  of  this  marble 
that  most  statues  are  now  maide,  although  there  are,  in  Italy  and 
France,  white  marbles  which  approach  it  in  beauty,  and  might  be  used 
in  sculpture.  Besides  white  marble,  there  are  others  at  Carrara  of 
different  colours,  and  which  form  the  upper  part  of  the  quarrieSi 
Those  of  Polvaccio  almost  exhausted,  and  of  Serravezza^  are  the  most 
celebrated.    Weight  of  a  foot  cube,  1^9  tbs. 

Castracane.  a  Lumacelle,  dark  brown,  rose,  and  with  small  cir- 
cular shells  of  a  bright  yellow  colour.     Very  rare. 

Cervellata.  M.  Saveloy  marble,  red  ground,  white  and  greeny 
with  very  fine  interlaced  white  veins. 

Cinnamon  Marble.    Yellow,  somethinjg  of  an  antique  yellow. 

CiPOLAZZO.    Striated  with  white  and  violet. 

CiPOUNACio.  A  kind  of  Carrara  marble,  white  with  greyish  or 
greenish  spots  and  bands. 

CiPOLiNo.  Onion  marble.  Dirty  white,  striated  with  Urps  whvt 
bands,  of  green  more  or  less  dark,  arising  from  talc.     It  is  easilf 
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affected  by  air.  It  appears  to  be  the  tame  as  the  Canrstian  marble  of 
the  ancients.  Statuary  Cipolino,  like  the  Pentelican,  Sas  narrow  veins 
slis^tlj  tinted  with  green.    Weieht  of  a  foot  cube,  189  lbs. 

CORAUTIC  MaHBL£.      SuppOSCQ  tO  be  GrECHETTO  and  PALOMUNOy 

which  see.    Some  of  the  marble  so  called  is  like  fine  ivory. 

CoTOGMNO  Alabaster.    Yellow. 

CoTONELLO.    M.  White  and  brieht  minium  red. 

DiNAN  Marble.  Modem.  Black,  used  for  pavements.  Weight  of 
a  foot  cube,  189  lbs. 

Flanders  Marbles.  Modem.  Such  as  those  of  St.  Ann,  gray  and 
white,  madreporic.    Weieht  of  a  foot  cube,  195  lbs. 

Flowery  Marble.    Waite  and  red,  with  twisting  spots. 

GiALLO.    The  Italian  for  yellow,  which  see. 

Grand  Antique.    F'ide  Antique. 

Granite  (granito,  ItaL).  Oriental.  Black  spots  and  white  streaks. 
•^-'Black  and  white.  Transparent  white  eround,  with  a  few  opaque 
white  spots;  probably  the  psaroiiion  of  the  ancients. — GraVf  with 
black  and  white  transparent  spots,  others  milky  and  opaque.  Weight 
of  a  foot  cube,  189  lbs.— 6?ray,  with  little  black  spots. — Green,  trans- 
parent white  ground  colourea  with  green,  large  oblong  black  spots. 
— Red.  Red  or  rose,  black  or  white  spots,  smaller  or  larger.  Or  this 
granite  Pompey's  pillar  is  made.  Weight  of  a  foot  cube,  189  lbs. — 
lU)8€,  With  small  rose,  black  and  white  spots.  It  seems  to  be  the 
Syenite  of  the  ancients,  or  perhaps  their  Pyrrhopcecile,  and  their 
Thebaic  marble. — Granite  of  the  Vosges.  Modern.  A  mixture  of 
rose,  gpray,  and  black,  resembling  E^ptian  rose  granite.  The  green 
has  grains  of  dark  green,  greenish  white  and  black,  very  fine. — Nan- 
kin Granite*  McSem.  A  kind  of  Nankin  marble,  with  small  len- 
ticular grains. 

Gkanitelle,  or  fine  grained  granite.    It  seems  that  many  of  the 

Eanites  which  passed  for  oriental,  were  obtained  from  the  Isle  of 
ba,  the  quarries  of  which  have  been  worked  from  a  very  ancient 
period* 

Grechetto.  Greek  marble.  A  fine  white,  very  close  grain,  harder 
than  other  white  marbles.  Corallitic  marble  is  supposed  to  have  been 
Ukeit. 

CniEEN  (Verde  antico).  Br.  A  beautiful  dark  green,  with  spots  of 
brighter  green,  pure  white  and  fine  black.  The  colours  must  be  well 
marked.  If  the  green  be  of  a  grayish  cast,  the  stone  is  not  so  valuable, 
Sometimes  the  edges  of  the  spots  are  tinged  with  green.  This  superb 
breccia  came  from  Laconia  and  Thessalonica  There  is  a  marble 
which  has  a  dark  green  ground,  shaded  with  little  bright  green  and 
Mack  veins.  It  has  a  silky  look,  and  is  perhaps  the  prasinum  of  the 
aecients.^ — Suza  Gtreen.  Vide  Polzbverra. — Straw  Green.  Vide 
Stkaw. — Verde  Sanguino  Antico.  Br.  Greenish  grey,  white,  red  and 
black  spots. — ^Egyptian  Green.  Modem.  Red  ground,  veined  with 
a  dark  and  clear  green,  and  white  net  work.  Comes  from  the  Genoese 
coast* — Sea  Green  from  Polzeverra,  which  see. 

Gray  An'Tique  (Bigio  Antico).  M.  A  beautiful  gray  of  a  bluish 
pearl  tinge.    It  seems  that  there  were  quarries  of  this  at  Lesbos. 

Griotte.  Mar.  Modem.  Deep  red  ground,  mixed  with  black  and 
white  spirals  arising  from  shells.  Worked  at  Caune,  in  the  depart- 
ment of  the  Aude  in  France. — Itall^n.  So  named,  although  it  does 
not  come  from  that  country,  ii  of  a  uniform  blood  red  almost  without 
veins.  There  are  parts  which  resemble  Antique  Red,  but  which  are 
better  as  they  show  no  white  spots.  Another  Griotte  is  veined  with 
green*    Weight  of  a  foot  cube,  189  lbs. 

Hymettub  Marble.  Greyish  white,  striated,  very  hard,  vide  page 
434  of  this  volume. 

Languedoc  Marble,  or  of  Sainte  Bauboc  Modem.  Fierv  red, 
streaked  with  with  white  and  grey,  madreporic,  with  regular  bands, 
turning  together.  Worked  at  Alais,  in  the  department  of  the  Gard, 
and  at  Portes,  in  that  of  the  Herault,  in  France.  The  columns  of  the 
arch  of  the  Carrousel  and  those  of  the  Trianon  are  made  of  this  mar- 
ble. It  is  very  much  admired  even  at  Carrara,  where  it  is  shown  as  a 
curiosity,  as  well  as  some  columns  of  griotte  of  Canne,  in  a  small 
church  built  during  the  last  few  years.  Weight  of  a  foot  cube,  185 
pounds. 

LuMACELLE.  Thcse  are  formed  of  masses  of  shells,  greyish  brown, 
veins  of  a  transparent  white.  Another  with  rose  veins.  Another  of  a 
beautiful  yellow,  with  small  black  shells  very  close.  Pall  Lumaceile. 
Vtde  Breccu,  vide  also  Castracane. 

LuNi  Marble.  Very  fine,  a  milky  white,  very  fine  grains,  more 
compact  cement  than  ttiat  of  ordinary' Carrara ;  takes  a  fine  polish. 

Malpeaquet  Marble,  Modem,  A  vinous  pale  red,  waved  with 
grey.    These  very  common  marbles  are  most  used  at  Paris. 

Nankitt Marble.  Modem.  A  shelly  marble,  ground  a  rosy  or  yellow- 
ish nankin,  with  white  and  bluish  spots.  Found  in  1808  at  Mansions, 
Upper  Garonne,  France.  When  in  good  condition,  they  are  good  and 
do  not  spot.    One  kind  is  called  Nankin  Granite,  which  see. 


Nero  Antico.    Italian  for  Antique  Black,  which  see. 

Paguocco.    Italian  for  Straw  colour,  which  see. 

Palombino.  Dove  marble.  A  milk  white,  very  fine  cement,  re- 
semblii^  creamy  milk  or  ivory,  without  transparency.  Supposed  to 
be  the  Coralitic  marble  of  the  ancients. 

Paragone.  a  name  sometimes  given  to  Antique  Black  or  Nero 
Antico.    Paragone  is  properly  the  touchstone  basalt. 

Parlan  Marble.  A  milk  white,  sometimes  greyish,  opaque,  its 
tissue  is  of  grains  smaller  or  larger,  which  determines  two  or  three 
varieties  ;  it  takes  a  fine  polish ;  its  contexture  makes  it  harder  to 
work  than  fine  Carrara.    Weight  of  a  foot  cube,  1%  lbs. 

Partridge  Eye.    Br.  Black  and  red,  spotted  with  white. 

Pavonazzo.    Italian  for  Violet,  which  see. 

Peacock's  Eye.    Br.  Red,  white  and  yellow. 

Pecorello.    Red  and  white  spots,  mixed  with  white  circles. 

Penne  St.  Martin.  Br.  Modem.  Yellow,  white  and  grey,  very 
fine.  Quarried  at  St.  Beat,  Upper  Graronne  in  the  Pyrenees,  worked 
by  the  Romans,  and  also  at  present.  From  this  quar^  columns  40  or 
50  feet  high  may  be  obtained. 

Penteucan  Marble.  A  yellowish  white,  close  grained,  having 
other  striae  or  greenish  layers  which  cause  it  to  peel  off  in  the  air. 
Much  used  by  the  ancients. 

Persecchino.  Peach  blossom  Breccia.  Very  fine  with  large  white, 
red  and  rose  spots.    There  is  a  variety  with  small  spots. 

PiEiRA  Fructiculosa.  A  siUcious  breccia  or  pudding  stone,  com- 
posed of  round  yellow  and  red  pebbles,  mixed  witn  black  dendrites. 

PiETRA  Santa.  M.  Whitish  and  rosy  yellow,  with  very  small 
white  veins  and  very  compact. 

Polzeverra.  Br.  Suza  Green.  Resembles  Antioue  Green  or 
Verde  Antique,  but  is  not  so  fine  nor  so  much  esteemed.  There  is  a 
modem  Sea  Green  Polzeverra,  with  a  deep  dark  green  ground,  with 
wavy  bands  and  network  of  a  clear  green,  mixed  with  white  fiia* 
ments. 

Porphyry.    Alabanda,  deep  brownish  red,  liver  colour,  oblong 

S'een  spots. — Black.  There  is  also  a  black  marble  of  this  name. 
lack  ground  with  white  spots. — Serpentine  nero  antico,  vide  Serpen- 
tine.— Breccia  Porphyry.  This  porphyry  is  very  fine,  and  unites 
in  itself  almost  all  the  kinds  scattered  over  a  brownish  red  ground. 
—  Brownish  Black  Ground.  Greenish  spots.  —  Green.  Greenish 
ground,  mixed  with  white  and  black. — Deep  Green  Ground.  Oblong 
clear  green  spots. — Deep  Green.  White  spots. — Dup  Green  Ground. 
Black  spots. — Clear  Grun  Ground.  Yellowish  with  black  spots. — 
Green,  properlv  so  called,  deep  blackish  green  ground,  sometimes  quite 
clear,  white,  oblong,  irregular  spots.  The  ancients  called  ophitei  some 
of  these  porphyries  with  a  green  or  black  ground. — P^ery  Deep  Gretn. 
Like  jasper,  oblong  white  spots  larger  than  those  of  black  porphyry, 
and  smaller  than  those  of  black  serpentine. — Dup  Green  Ground*  A 
kind  of  jasper,  with  round  oblong  white  spots. — Very  deep  Green 
Ground.  Large  white  irregular  spots. — Floivery  Grun.  Deep  green 
with  small  irregular  white  spots,  interlaced  like  worms. — Red  Ground. 
Small  and  oblong,  covered  with  black  and  white  spots.  Perhaps  the 
leptosephei  of  the  ancients. — Thebaid,  red  ground,  with  yellow  spots. 
Weight  of  a  foot  cube  of  green  porphyry,  230  lbs.  Red  porphyry, 
196ttks. 

Porporino.    Italian  for  purple. 

Porta  Santa.  A  marble  breccia,  so  named,  because  used  for  a 
gate  of  St.  Peter's  at  Rome. — Flowered  Porta  Santa  is  white  or 
grey,  bluish,  with  purplish  spots. — ^Porta  Santa  not  flowered  is  a 
Ireca  red  and  white. 

Porto  Venere,  or  Antique  Portor.  M.  Black,  veined  with  yellow. 
The  colours  should  be  well  marked. — ^Modern.  M.  Black,  veined 
with  yellow  and  a  little  white.  From  Carrara  in  Italy,  and  from  St. 
Maximin,  near  Touluii,  in  France. 

PuRiCHiELLO.    Red  and  white. 

Purple, — Porporino,  Italian. 

Red.  Ro%9o  Antico.  M.  That  of  a  fine  quality  should  be  of  a  dtep 
red  bullock's  blood  colour,  uniform,  without  black  or  white  veins ;  the 
grain  is  very  fine  and  very  close,  and  takes  a  fine  polish.  In  the 
cement  can  be  seen  extremely  small  white  points ;  when  they  are 
larger  and  like  sand  they  injure  the  Antique  Red,  and  render  it  dif- 
ficult to  work.  It  is  not  very  hard,  but  uses  the  tools  like  a  whetstone 
for  which  purpose  the  ancients  used  it ;  it  is  very  rarely  found  in 
large  pieces,  and  is  supposed  to  have  been  brought  from  Egypt. 
Annelato,  red  spotted  with  white. — Breccia  Antique  Red.  Deep 
red  with  clear  spots. 

Rezziato.    a  kind  of  yellow  marble  with  white  net  work. 

Rose,  Antique  Rose  Breccia.  Clear  red  ground  with  little  spots 
of  rose  and  black,  others  white.    Very  rare. 

Rosso  Amtico,  tide  Red. 

Sainte  Beaume,  vide  Languedoc. 
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S  AUG  NO.  A  kind  of  white  Carrara  marbley  so  called  because  it  is 
of  a  coarse  hard  grain,  like  salt 

Saveloy  Marble,  tfide  Cervellata. 

Seme  Santo,  or  Virgin  Breccia.  Very  small  red,  chocolate, 
brown,  bluish,  white  and  yellowish  angulous  frd|g;ments.  It  is  very 
rare,  and  is  found  in  small  fragments  at  Pompeii. — Seme  Santo  de 
Sette  Basi  formed  of  fragments  of  seven  colours. 

Serpentine.  A  Porphyry.  This  stone  is  sometimes  called  Ophite. 
Green  ground,  with  small  yellow  or  yellowish  spots  in  long  squares 
and  in  crosses.  There  is  some  with  a  brown  blacK  ground  and  white 
spots.— Serpentino  xero  antico.  Black  ground,  large  oblong  black 
spots. 

Serpentello,  Serpetrello  and  Serparello.  M.  White,  with 
little  tortuous  red  rays  or  streaks. 

Serrancoun.  M.  Modem.  Straight  bands  and  in  great  fragments, 
bluish  grey,  rosy,  deep  red  and  yellowisti.  Extracted  from  the  Pyrenees, 
the  same  block  of  this  fine  marble  often  presents  ereat  varieties. 

Sette  basi.  M.  White  veined  with  red,  and  mixed  with  several 
other  colours. — Seme  Santo  de  Sette  Basi.  Br.  formed  of  frag- 
ments of  seven  colours. 

Siucious  Breccia.  Umversal  or  Egyptian  Breccia,  A  mixture 
of  pebbles,  porphyry  and  granite  of  all  colours,  particularly  green, 
yellow  and  reddisn.  This  fine  breccia  extremely  hard,  is  very  rare. 
Pietra  Fructiculosa^  which  see. 

Statuary  Marble.  Marmore  Staiuario  jSniico  of  the  Italians  re- 
sembles Parian,  but  it  is  translucent,  and  has  some  relation  to  the 
phengite  of  the  ancients. — White  Statuary.  Modem.  An  immense 
quantity  in  veiy  large  blocks,  and  of  very  good  quality  is  found  in  the 
mountains  of  Kapp,  at  the  gate  of  St  Beat,  on  the  Graronne,  some 
leagues  from  St.  Gaudens,  in  the  Upper  Graronne.  It  has  large  grains 
like  some  kinds  of  Parian.  The  first  quality  of  a  mild  white  may  be 
easily  worked  any  way.  In  the  exhmition  at  the  Louvre  in  1827, 
were  some  statues  of  it  very  well  executed.  That  of  Henry  IV.  when 
a  child,  by  M.  Bosio,  is  of  second  rate  St.  Beat  marble  This  beauti- 
ful marble  used  by  some  of  the  French  sculptors,  was  discovered  by 
M.  Layerle  Capel,  one  of  the  principal  proprietors  of  marble  quarries 
in  the  Pyrenees,  and  who  has  found  out  most  of  the  new  quaries.  The 
statuary  marble  of  Sost,  five  leagues  from  St.  Beat,  in  the  valley  of 
Barrousse,  is  a  very  fine  white,  ana  very  fine  grain,  but  it  is  subject  to 
a  number  of  threads,  which  prevents  its  being  wrought  in  large  blocks. 
Much  harder  than  that  of  St.  Beat,  it  is  £y,  brittle,  scales  oflT,  and 
often  contains  rock  crystals,  which  make  it  liard  to  work.  There  are 
other  statuary  marbles  in  the  south  of  France,  even  in  the  department 
of  the  Loire,  but  they  are  not  worked.  The  white  marble  of  Loubie 
Soubiran  in  the  department  of  the  Lower  Pyrenees,  near  Gave,  is  of  a 
greyish  white,  and  fine  grain,  works  well,  but  is  in  layers,  and  peels 

otr. 

Straw  Green  Breccia.  P^'erde  de  Pagliocco,  Br.  Straw  green 
with  greenish  and  yellow  spots. — Straw  Yellow.  Mar.  A  very  clear 
antique  yellow. 

Syenite.  Rose  Oriental  Granite  seems  to  be  the  Syenite  of  the 
ancients.     It  has  little  spots  of  rose,  white  and  black. 

Tartarucato.  a  kind  of  brown  veined,  undulated  half  transparent 
alabaster,  so  called  because  it  is  like  tortoiseshell. 

Tracagnina.  Br.  The  same  as  Arlecchino,  a  kind  of  Seme  Sauto 
but  of  darker  colours. 

TuRcmNO.    Italian  for  Blue,  which  see. 

Universal  Breccl^.     ^life  Breccia  Egyptian. 

Venturing.    M.  Red  and  white. 

Verde  Antico.    Italian  for  Ghreen,  which  see. 

ViOLLT.  (ParonazzOf  Italian.)  Mar.  White  with  violet  spots  and 
veins.    Perhaps  the  Synnadic  marble  of  the  ancients. 

Virgin  Breccia,     f^ide  Seme  Santo. 

VoLTERRA  Marble.  Gypseous.  Milk  white  colour,  transparent, 
very  soft,  may  be  scratched  with  the  nail,  and  does  not  effervesce  with 
nitric  acid.     Specific  weight  of  a  pound  cube,  154  lbs. 

VoLTRi  Green  Marble.  Modem.  Like  Egyptian  Green,  but 
shells  off  in  the  open  air. 

Weights.  Mi  Brard,  in  his  Traite  des  Pierrtn  PncieuuSy  gives  the 
following  as  the  specific  weight  of  a  cubic  foot  of  various  stones. 


Volcanic  Basalt 
Verde  Antico  Porpliyry 
Breccia  marble  ol  the'Ta 

rentuise 
Rosso    Antico,    Egyptian 

Porphjrry      -        - 
White  PstrisLn  marblt 


lbs. 

210 
203 

-    200 

196 
19u 


St.  Anne's  marble 
Giallo  Antico  marble 
Campan  marble 
Red  Egyptian  Granite,  or 

Pompey's  column 
Ancient  urey  Granite 
Black  Dinan  Marble 


AM. 

195 
191 
190 

189 
189 
189 


lbs. 
189 
189 
189 
189 
188 


St  Baume  Marble     - 
Nero  Antico  Marble 
Calcareous  Alabaster 
Gypseous  Alabasters 


lbs. 

-  185 

-  18S 

-  181 

-  154 


Spanish  Brelloet  ca  - 
White  Carrara  Marble 
Griotte  Marble 
Cipolino  Antico 
Turquino  Marble 

These  weights  give  197*4  as  the  mean  weight  of  a  cubic  foot  of 
porphyry,  granite  amd  basalt,  and  189*33  for  that  of  marbles. 

Yellow.  Giallc  Anttco,  Antique  Yellow.  Mar.  A  fine  yellow, 
of  uniform  colour,  with  a  few  slight  violet  veins.  There  is  some  quite 
clear.  That  called  Carnation  has  a  rosy  hue.  Antique  Yellow  is  one 
of  the  rarest  marbles,  and  is  supposed  to  have  come  from  Macedonia, 
there  are  several  varieties  of  it,  and  it  was  much  used  by  the  Elmperor 
Adrian  in  his  magnificent  villa. — Breccu  Yellow,  or  dear  colour, 
spotted  with  deep  yellow. — Straw  Yellow  (Pagliocco),  Very  dear. 
— ^Ringed  Yellow  {AnmUato).  Yellow  and  black  circles. — Yellow 
and  Black,  with  large  spots. — Yellow,  with  net  work  (rezxiato).-^ 
Yellow  with  red  veins,  interspersed  with  black,  a  sort  of  brocateUe. 
Weight  of  a  foot  cube,  191  lbs. 


COMPETITION  DESIGNS. 

Sir — ^Towards  the  close  of  last  year,  an  advertisement  was  published 
in  several  country  papers,  addressed  *'To  Architects,"  for  anew  Athe- 
nsum  at  Sunderland,  and  the  plans  directed  to  be  sent  to  the  chairman 
on  the  20th  February  last,  a  young  architect,  who  was  a  candidate, 
applied  for  information,  composed  and  completed  a  design  and  esti- 
mate, and  transmitted  them  to  the  party :  in  the  May  foUowing,  not 
having  any  tidings  of  his  design,  he  wrote  to  the  party,  on  hearing 
that  a  builder  was  the  successful  candidate,  who  vras  proceeding  witE 
the  working  plans  and  specificatiun ;  after  waiting  a  few  days  be 
received  an  answer,  of  which  the  followii^  is  a  copy : — 

"  To  J.B.C.,  Architect 

In  consequence  of  the  committee  of  the  Sunderiaod 
Athensum  requiring  the  architect  whose  plan  was  selected,  to  satisfy 
them  that  it  could  ^  effected  for  3000/.,  they  have  thou^t  it  best  to 
retain  thy  plan  along  with  two  others,  until  they  know  the  result 

I  am,  respectfully. 

For  Edward  Backhouse, 
E.  Backhouse,  Jun.'* 
Leeds. 

Now  it  appears  by  notice  in  the  papers,  that  the  first  stone  is  to  be 
laid  immediately,  and  yet,  for  some  purpose  or  other,  the  plans  are 
retained,  and  very  possibly  the  two  others — yes,  retained  nine  months 
to  satisfy  a  committee;  some  years  ago  I  was  a  candi^late  for  a  public 
building  in  the  same  neighbourhood,  and  had  my  plans  returned  within 
three  months,  and  during  the  last  month  I  had  an  opportunity  for  the 
first  time  of  inspecting  the  building  erected  after  the  desini,  therefore 
selected,  and  could  scarcely  imagine,  that  it  was  the  institution  com- 
peted for ;  if,  as  in  the  opinion  of  the  publisher  of  a  Guide  to  Modern 
jithens,  London  street  architecture  is  very  inferior,  I  wonder  at  what 
rate  of  discount  this  building  would  stand ;  in  another  case  I  had  my 
plans  soiled  and  torn  after  four  months'  retention,  which  so  disgusted 
me,  that  I  have  never  since  ventured  on  a  public  competition,  aluiough 
I  had  been  successful  in  several  former  instances.  For  a  public  building 
in  Leeds  some  years  back,  five  architects  were  applied  to,  and  paid  iot 
their  plans,  though  the  result  in  that  case  was  not  satisfactory,  as  none 
of  the  competitors  were  employed,  but  canvassing  and  jobbing  were 
resorted  to,  and  a  worse  design  tlian  any  of  the  five  was  taken,  furnished 
by  a  straT)ger,  by  way  of  eaning  party  spirit :  the  committee  mcatund 
all  the  rooms,  passages,  holes  and  comers,  entresols,  &C.,  added  all 
the  ktigths  together^  and  all  the  brtadths^  and  thereby  give  some  acres 
of  floorboarding !  It  was  a  most  irregular,  filled  an  irregular  piece  of 
ground,  and  was  supposed  to  give  quantity  rather  than  quality.  In 
this  Sunderland  case,  for  which  the  young  architect  competed,  there 
appears  something  so  very  indecorous,  that  it  ought  to  be  recorded 
among  the  many  instances  of  modern  defertnce^  pcud  to  architect^t  of 
these  days  of  the  march  o/inteliect.  Apologising  for  this  trespass  on 
your  time,  I  beg  to  subscribe  myself, 

Your  very  faithful  servant, 

DlONTSlUS. 
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city  of  tlie  engine,  we  have  the  number  of  revolutions  of  the  wlieel, 
ana  consequently  the  number  of  times  the  cylinders  are  tilled  with 
steam  in  an  hour ;  and  as  we  also  know  the  elastic  force  of  this  steam, 
we  can  deduce  from  it  the  corresponding  quantity  of  water.  Com- 
paring then  this  quantity  of  water  which  is  effective  with  the  total 
qiuntit^  expended  by  the  boiler,  we  find  the  quantity  which  has  passed 
over  with  tnc  steam  in  the  liquid  form.  In  this  calculation  we  take 
account  of  the  quantity  of  steam  re(|uired  to  fill  the  waste  space  at 
each  end  of. the  cylinder,  called  the  cUarance,  and  also  of  the  reduc- 
tion of  vaporization  caused  by  the  slowness  of  the  motion  in  i\scending 
inclined  planes,  and  of  the  loss  by  the  safety  valves.  For  this  purpc»sc 
we  make  use  of  the  results  furnished  by  special  experiments,  whence 
we  deduce  tliat,  by  reason  of  the  action  of  the  blast  pipe,  the  vapori- 
zation of  locomotives  varies  as  the  fourth  rout  of  their  velocitv,  and 


that  the  loss  through  the  safety  valves  in  ascending  planes  amounts 
on  an  average  to  0*12  of  the  totU  vaporization. 

The  results  of  our  experiments  are  contained  in  the  following  table. 
It  should  be  remark e<l  tnat  if,  in  any  one  of  these  experiments  we  have 
erred  in  admitting  the  pressure  in  the  cylinder  to  have  been  the  same 
as  in  the  boiler,  it  will  follow  tliat  the  quantity  of  water  which  passed 
over  in  the  liquid  state  with  the  steam  in  that  experiment  was  more 
considerable  than  our  determination  makes  it  We  are  therefore  sure 
that  our  results  are  not  exaggerated. 

It  should  also  be  remarked  tliat  the  loss  here  observed  cannot  be 
attributed  to  a  partial  condensation  of  the  steam  in  the  steam  pipes 
and  cylinders,  since  these  are  placed  in  the  boiler  itself  and  in  the 
smoke-box,  where  they  are  constantly  in  contact  with  the  flaioei  which 
renders  this  supposition  inadmissible. 


TABLE. 
Experiments  on  the  quantity  qf  water  carried  over  with  theateam  in  the  liquid  state  into  the  cylinders  qf  locenuttives. 


Name 

of  the 

engine. 


I 


Diameter 

of  the 
cylinder. 


Stir 

VcsU    

Pury 

Leeds   

Vulcan 

Atlas    

ft 


inches. 
14 

11125 
11 

tt 

•t 

12 


Stroke 
of  the 
piston. 


Diameter 
of  the 
wheel. 


Total  vaporization  per  hour 
in  the  boiler. 


Total  Speed  of  the  j 

pressure  in  the  engine  in  miles 
boiler.  i>er  hour. 


Mean 

during  the 

cxi>erimcnt. 


inches. 
12 

tf 
16 

tt 
tt 
•) 
)i 
tf 


feet. 
5 

f» 
ft 
ft 
ft 
»f 
tf 
ft 


lbs.  per  sq.  in. 
64-3 
65-3 
09-7 
80-2 
63-2 
72-2 
69-7 
65-7 


During  the 

Atcent,  after 

deducting  tlie 

loKS  through 

the  valves. 


Effective 
vaporization. 


miles. 

8-57 

6-26 

1111 
6-31 

1000 

11*42 
8-00 
7-50 


cubic  feet. 
68-79 
68-79 
65-00 
54*45 
68-82 
60*60 
43*81 
48*21 


cubic  feet. 
5312 
4911 
48-53 
3606 
49*73 
44*77 
37*44 
35-36 


cubic  feet. 
29*53 
21-87 
44*05 
21*90 
27-92 
35*91 
29*06 
25*78 


Mean. 


Ratio  of  the  , 

effective  to  the 

total  va|iori-  ' 

zation  after  ^ 

deducting  the 

loss  through  ' 

the  valves. 


0-56 
0-45 
Oi>l 
0*61 
0-56 
0*80 
0*78 
0*73 


0*68 


Pfom  these  experiments  we  learn  that  the  quantity  of  water  in  the 
liquid  state  carried  over  \nth  the  steam  into  the  cylinders  of  locomo- 
tives amounts  on  au  average  to  (''32  of  the  total  Vaporization  of  the 
boiler,  reckoned  after  deducting  the  loss  through  the  safety  valves^ 

This  determination  suits  the  mean  of  the  engines  we  submitted  to 
experiment,  but  we  shall  observe  that  the  quantity  of  water  which 
passes  over  without  lieing  vaporized  must  necessarily  vary  in  different 
engines,  since  it  doncnds  on  the  ])articular  construction  of  the  boiler, 
and  especiidly  on  the  capacity  of  the  steam  chest.  If  this  is  very 
small,  no  more,  for  example,  than  lU  times  the  capacity  of  the  cylin- 
der, a  tenth  part  of  the  steam  already  formed  will  pass  into  the  cylin- 
der at  each  stroke  of  the  piston,  and  thus  the  density  of  the  remaining 
steam  will  l)e  suddenly  reduced  to  nine-tenths  of  what  it  was  pre- 
viously. This  great  change  of  density  will  immediately  draw  from 
the  liquid  a  new  quantity  of  steam  to  su))ply  the  deficiency  ;  but  it  is 
evident  that  this  new  quantity  of  steam  will  be  evolved  from  the  liquid 
with  so  much  the  greater  vi<>lenre,  and  will  consequently  carry  with 
it  so  much  the  more  of  the  li(juiil,  as  the  medium  into  which  it  is  pre- 
cipitated is  more  rarefied.  It  then  the  steam  chest  were  made  to  con- 
tain 100  cylinders  full,  instead  of  10,  as  the  difference  of  density  pro- 
duced at  each  stroke  would  be  only  0*01,  the  quantity  of  water  carried 
over  witli  the  steam  would  be  so  much  less.  Also,  if  the  end  of  the 
steam  pipe  is  very  little  elevated  above  the  level  of  the  water  in  the 
boiler,  or  if  it  is  venr  large,  the  water  will  Ik;  more  easily  carried  as 
far  as  the  entrance  of  the  pipe,  and  will  be  admitted  into  it  in  greater 
abundance. 

The  quantity  of  water  carried  along  with  the  steam  must  therefore 
vary  according  to  the  construction  of  the  boilers.  But  it  is  also  in- 
fluenced bv  circumstmces  independent  of  it,  such  as  the  intensity  of 
the  fire  and  the  dirtiness  of  the  water:  the  intensity  of  the  fire,' be- 
cause it  produces  in  the  boiler  a  more  or  less  violent  current  of  steam 
in  the  Iwiler  for  the  quantity  of  water  which  it  contains,  and  the  dirti- 
ness of  the  water,  in  consequence  of  the  scum  which  it  forms  on  the 
surface. 

The  carrying  over  of  w;itor  with  the  steam  is  produced,  as  we  see, 
without  the  appearance  of  any  cxterniU  sign,  because  the  water  mixed 
with  the  steam  is  dissipated  in  the  air  witli  it.  But  there  are  mo- 
ments when  this  effect  is  so  violent,  that  it  manifests  itself  externally 


in  the  form  of  an  abundiuit  fall  of  niin  from  the  top  of  the  funnel. 
The  engine  is  then  said  to  prime  ;  and  this  takes  place  especially  when 
the  boiler  is  too  full,  because  then  the  steam  chest  is  by  so  much  re- 
duced in  capacity,  and  the  level  of  tlie  water  at  the  same  time  ap- 
proaches nearer  to  the  entrance  of  the  steam  pipe. 

The  extent  of  the  loss  which  was  the  subject  of  the  preceding  ex- 
periments, explains  how  it  is  that  some  boilers  expend  water  so  rapidly 
that  it  is  impossible  to  keep  them  full,  even  at  a  vary  moderate  speed, 
and  how  it  sometimes  happens  that,  by  merely  changing  the  steam 
dome,  a  reduction  of  nearly  25  per  cent,  of  the  expense  of  fuel  has 
been  produced. 

(We  regret  to  fiml  that  we  cannot  put  much  confidence  in  the  re- 
sults of  the  preceding  experiments  for  several  re-asons :  in  the  firrt 
place,  M.  de  Pambour  appears  to  have  made  no  allowance  for  leakaefi 
arising  from  defects  in  the  pipes  and  joints,  so  common  in  locomotne 
boilers;  secondly,  it  seems  highly  prob«ible  that  the  \oh%  through  the 
safety  viUves  was  very  different  in  the  various  ej^gines  submitictl  to 
experiment,  in  which  case  a  considerable  error  might  be  committeH 
by  estimating  it  in  all  the  experiments  at  0*12  of  the  total  amount  of 
steam  generated.  In  the  same  manner  the  me-an,  0»6s,  of  the  results 
in  the  table  can  have  no  value  whatever,  licing  the  average  of  ratios 
varying  from  0*45  to  0*91 ;  which  shows  that  the  difference  of  ^i^ 
cumstances  in  the  various  experiments  was  such  as  to  occasion  an 
essential  difference  in  the  results. — Editor  C  E*  and  jl,  JoarnaK) 


Ilferts  of  Lifihtninf!  on  .V/////*  3ffljc/*.— M,  Sellicr  has  reported  to  the  A 
demy  of  Sciences  iu  favour  of  CapUiin  ArrowMnith*s  plan,  as  suiwrior  to 
applicatiou  i»f  conductorK.    Ciptain  Arrowsmith*»  system  is  to  iwinl 


I 


ACB- 

othr 

^ ._   ..  i>ainl  \he 

masls,  yards,  mul  tnicks  of  tlu-  lop  masts  and  flagstalfs  with  black,  and  i-n 
the  amjronth  of  a  storm  to  strike  the  .small  white  hails.  M.  Arago  di^sentrtl 
from  ihese  etmclusions. 

jiutiquith's.—ln  digging  under  the  foundatitmof  an  old  house  inCatberinr- 
street,  Kxcter.  last  Meek,  twelve  old  flat  bottles  or  ffagons,  evidently  of  the 
period  ot  the  ISih  centiu-y,  several  small  vessels  of  earthen«arr.  a  curiipus 
cup  or  f.nkanl,  and  the  teal  of  I  lie  (  «>uri  nav  family  were  discovewl.  Thii 
seal  is  of  vfiy  larn*'  dimenKions,  U'aiir.g  the  arms  of  Courieiiav  aril  Tallrt 
emMa/.onrd  together,  and  the  liegriul.  ./;//;♦'  CourttHau  Comfiiss^e  IhmwiS 
SifiifiiuN,  the  Lady  who  owned  it  Ijcing  the  wife  of  the  4th  Karl  ufI>CTon,aiM) 
died  about  {•HO.—BriMtol  Mercury, 
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sny  discussion  of  the  experiments  of  the  Commission  of  tho  Academy, 
could  not  be  designated  here  as  they  deserve.  We  shall  tlierefure 
content  ourselves  with  confidently  submitting  the  preceding  facts  and 
reflections  to  every  impartial  man,  and  especially  to  the  chief  part  of 
the  members  of  the  honourable  jMtituiion  of  Civil  Engincen  of  Great 
JSritam, 


COUNTER  REIMARKS. 

Sir — It  appears  to  me  that  the  "  Catholic  "  whose  letter  you  have 
inserted  at  page  489,  is  a  bit  of  a  Jesuit,  since,  if  he  is  renlly  of  opinion 
that  nothing  at  all  approaching  to  religions  controversy  ought  to  be 
mixed  up  with  architectural  topics,  he  should  have  reprimandod  his 
brother  Catholic,  who  first  set  the  example,  and  therp]>v  riMidcrod 
counter  remarks  almost  unavoidable  on  the  part  of  others.  Vet  though 
there  was  nothing  improper  in  Mr.  Welby  login's  sneering  at  anil 
calumniating  the  Protestant  church,  it  is  now  liighly  so,  forsooth,  in 
Mr.  Habershon,  or  any  one  else,  to  make  any  remarks  to  the  disad- 
vantage of  the  Romish  church !  The  plain  meaning  of  which  is,  that 
it  was  all  very  fair  for  Protestants  to  be  bidlied  by  Mr.  Puein,  hut  if 
they  presume  to  open  their  mouths  in  return,  then  «n  arcJiitectural 
publication  "  is  not  a  fit  vehicle  for  religious  controversy."  How  par- 
ticularly modest  and  consistent ! 

Pray,  has  either  Mr.  Pugin  or  the  "Catholic,"  seen  a  publication  by 
Dr.  Gruneisen  that  has  recently  l)ecn  published  in  Germany,  under  the 
title  of  "  De  Protestantismo  Artibus  hand  Infesto"  i  It  would  l>e  worth 
their  attention,  and  also  that  of  the  Protestants  themselves  of  this 
country,  more  especially  our  church  commissioners,  for  the  writer 
proves  very  satisfactorily  that  the  early  Reformers  were  by  no  means 
nostile  to  the  admission  of  painting  and  other  decoration  in  churches; 
in  proof  of  which  he  quotes  some  very  strong  passages  from  the  writ- 
ings of  Zuinglius  and  Calvin.  And,  indeed,  if  we  tolemte  iUust rated 
and  pictorial  bibles,  it  does  seem  rather  absurd  to  affect  to  be  scan- 
dalized at  similar  subjects  being  represented  on  the  walls  of  churches, 
or  to  consider  painting  almost  as  an  alliance  with  Popery,  iis  if  pic- 
tures and  no  pictures  constituted  the  essential  difference  between  the 
church  of  Rome  and  that  of  England. 

So  much  for  the  "Catholic,"  and  "religious  controversv."    Let  me 
now  comment  upon  the  paragraph  signed  B.A.  page  'i4ti,  the  writer 
of  which  seems  to  be  of  opimon  that  the  recent  ouildings  at  Munich 
have  been  praised  far  beyond  their  due,  and  who  is  therefore  not 
likely  to  approve  of  the  article  headed  "Architecture  of  Munich." 
However  much  in  the  right  he  may  be  in  the  estimate  he  h:is  formed 
of  the  buildings  themselves,  he  is  very  much  in  the  wrong  if  he  sup- 
poses that  the  reviewer  in  the  Foreijjn  Quarterly  is  the  person  who 
nas  chiefly  extolled  them  beyond  their  merits.    To  be  convinced  of 
tiiit,  he  has  only  to  look  into  the  second  volume  of  Count  Rac/.vnski's 
splendid  work,  "  Histoire  de  TArtModeme  en  Allemagne,"  to  discover 
ttiat  other  persons  besides  reviewers  have  the  temerity  to  admire 
what  such  men  as  Klenze,  as  Gartner,  and  Ohlmiiiler  have  done  at 
Munich.     Of  the  Gothic  church  by  the  last-mentioned  the  Count 
speaks  in  terms  of  unqualified  admiration,  and  he  professes  to  be 
cnarmed  by  the  singular  yet  captivating  style  of  Gartner ; — and  to 
judge  from  some  specimens  of  detail  given  in  the  work,  the   last 
justly  merits  all  the  commendation  bestowed  upon  him.    I  very  mnch 
question  whether  any  of  our  architects  have  the  ability  to  compose, 
or  the  courage  afterwards  to  execute,  such  an  original  composition  as 
a  capital  there  shown,  from  the  new  Library  at  Munich.     In  regard 
to  Klenze,  the  Count  is  somewhat  more  measured  in  hi!  praise,  for 
he  objects  to  his  taste  in  many  instances,  but  he  brings  forwards 
Schinckers  testimony  in  favour  of  the  I^inacotheca ;  and  that  testimony 
certainly  says  a  very  great  deal  indeed,  because  there  is  no  class  of 
men  who  are  less  addicted  to  the  foible  of  exaggerating  the  merits  of 
each  other's  works,  than  architects ;  at  any  rate,  in  this  country  they 
cannot  be  accused  of  evincing  much  cordial  admiration  of  their  rivals. 

N£MO. 


Terrettrial  MagnetUm.-^'Sl.  E.  Capiicd,  Director  of  the  Oliservatory  at 
Kaples.  has  reported  that  he  has  determined,  by  observatf  ons  with  Ganiljry*8 
instruments,  that  after  the  eruption  of  Vesuvius  on  the  Ist  of  Januury  last, 
that  tht  dip  nfthe  needle  tuddenly  diminUked  half  a  degree  at  least. 

Foitil  Remains. — M.  Duval  has  presented  to  the  Academy  of  Sciences  some 
fossil  remains  uf  mammif'ers  found  in  an  i  sseoua  breccia  in  u  miiuntain  called 
the  Marbriere,  near  Qrasse,  in  the  department  of  tlie  Var.  Hiis  breccia  is 
found  five  miles  from  the  vea- shore,  and  about  liOO  yards  above  its  level,  m 
calcareous  marbles  forming  the  upper  layer  of  the  cuaik  of  that  district. 


BRITLSH  MUSEUM.— No.  IV. 

(From  the  Time$.) 

The  .£gixa  Marbles. 

Ix  the  Phigalian  room  of  the  British  Museum,  against  the  southern 
wall,  a  pediment  has  recently  been  erected,  corresponding  with  tb.it 
opposit**,  which  contains  11  of  the  casts  from  the  iEgina  statues  un 
account  of  which  some  time  since  appeared  in  this  Journal.*    On  this 
we  are  about  to  descrilx?  are  placed  five  more,  which  were  brought 
from  the  ruins  of  the  same  t^'mple  of  Jupiter  Panhclleneus,  in  tlie 
island  of  Agina.     These  live  statues  were  all  that  were  found  belong- 
ing to  the  easti»rn  front  su!lici**ntly  in  a  state  c»f  preservation  to  assure 
of'thrir  original  destiintion  and  design;    and  it  is  the  more  to  be 
lament f»il,  -as  that  was  tin*  ]»rin('ipil  fa^ad**  of  the  editice,  and  con- 
tained the  gn»at  ♦Mitran^'e  into  the  soros  of  the  temple.      This  front 
was  l)v  far  tli(*  mnst  iiv-ipnirtcnt  in  its  decorations,  the  esplana«le 
before  it  ext'^nding  100,  whih^  that  of  the  western  was  but  50  feet; 
the  statues  also  cm  this  tympann::i  were  more  numerous,  there  being 
originally  on  this  14  lignvps,  and  but  11  on  the  other;    they  arc  also 
botli  in  style  and  srulj>*ine  far  siin'-rior,  and  appear  as  the  work  of 
the  master,  the  others  in  eomparison  as  those  of  the  scholars;  the 
suj>eriority  of  cdncpption  and  nianir^r  is  apparent,  the  forms  are  more 
mu<ruhir  ami  rohust,  the  veins  and  must^les  more  displayed,  an  imi- 
tation of  a  nnturfr  nit  are.     It  is  remarkable   that  they  occupy  lew 
space  than  thiM'  of  the  we^^tern  peliment.     At  the  first  opening  of 
the  ruins  '2'y  statues  were  discovered,  besides  the  four  female  figures 
b^louiring  to  th**  Arr-jteria.     To  tiie  artist  the  canon  of  p  oportion  unJ 
the  svstfMu  of  anat<'iiiic'.l  e::nressiun  observ.;bl«  throughout  the  whole 
may  b^  rogir  b'd  as  the  mo  !'vs  whence  was  derived  that  stiil  bolder 
stvie  of  conr'^jition  which  alterwarls  distinguished  the  S'.*ul])tors  ami 
madp  the  p»^rfeetion  of  the  Athenian  school;  what  the  works  of  (ihii- 
lanfVn  were  to  Haph.iel  th'»s«»  w«M*e  to  I  hi  lias.     The  surnrise  of  tiie 
cojijii'.on  oliserviT  laay  be  e-^iti*  I  when  h.^  contemj)late«4  tnpse  figiires, 
howe\er  (li*iidv.oitag'^«ins  th'**  ciri*ui!istan<cs  uii'ler  v.l.i?h  he  >iews 
them.     Perhaps  he  cannot  r:'!l  t  >  mind,  in  the  capital  of  his  courtry, 
however  «ivili/ation  and  the  arts  may  have  advance<l,  any  sculptures 
of  the   10th  century  which  ap])ear  equilly  imposing;    the  mom  so, 
when  he  reflects  that  the  hi-'- ry  of  th**ir  origin  i<  buried  in  the  dark- 
ness of  .?,400  ye:irs.     I  oi-g  -..It'T  ilr-i  pv'riod  Lvsi-»pus  held  as  a  prin- 
ci,>!e  of  tlie  ideal,  wl.ich  Ins-  in  lat»'r  times  been  too  general  y  fo.lowcd, 
to  mak*^  nuMi  as  they  seem  (o  bf,  not  as  th'.'.y  re:Uiy  are.    In  this  group 
there  is  n.>t,  as  setMi  in  the  opn-  sit-^  one,  any  tigurc  immediately  under 
thr-  centre  of  the  tvinj>an,  that  of  Minerva,  which  was  found,  and 
whicli,  no  di.'jVt,  ha-!  o:-cii;i.»l  it,  b^'ing  thuught  too  much  broken  to 
be  p!ar-^  I.      i  !';'  ott*  nM:"»»-t  is  th.»  figure  cf  a  warrior,  who  appears 
as  l.wvi^'u:  f.i"  en  ^-(hiuI  m1  U>  t'le  ground,     iio  is  supporting  himseif  on 
tlip  rigl  :  ar-i!,    n  I '  ■  o.iri  i;;  to  ri^'*.   The  hui  I  no  doubt  li»*;d  a  sword, 
as  the  vivo'.*  ol"  1  ..  i-v»  stvl  remaining  in  li.Mte.     On  the  left  arm  is 
a  shif'M  held  r'f  se  i)  lis.*  lK»'ly,  the  ban  I  enclasping  the  ft  fimvrt,OT 
holder.     The  co.m  vi.Jiir.*,  ctntrary  to  the  one  in  a  similar  po'<ition 
on  the  o  iposit»  pp  li.n'^nt,  setMHs  calmly  to  reg-ard,  and  to  mark  the 
mom»'nt  to  r«\«ist,  with  any  chance  of  success,  an  advancing  on"'ioy 
who  is  rushing  forv'ad  to  sei/,e  his  ^;)'ji's.     Whether  this  statu-'  i« 
right'y  n!ac«*.l,  wi*  think  wi  1  -.idn.it  of  d-aibt.     The  figure  rushii^  fur- 
ward  coud  not  have  ujfiicl  m1  the  woimd  by  which  he  has  been  dis- 
able I,  and  it  see?ns  more  prjl)  ible  that  an  arrow,  which  an  archer  at 
th**  extreme  of  the  p.'diment  has  ju.t  dischuged,  Ir.is  been  the  cause 
of  his  wonn  I,  and  that  it  shiard,  instead  of  being  on  the  ground,  have 
been  placed  as  if  in  the  act  of  falling,    in  the  attitude  of  the  attu-kiiig 
warrior  a  desire  is  shown  to  give  the  greatest  interest  to  the  attiou; 
the  ])Osition  of  the  right  leg  seems  calculated  to  give  move!nent  to 
the  fignre  as  sem  frotu  })eIow  :  belli nd  the  fallen  an  unarmed  figure  is 
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stooping  forward,  apparently  to  raise  him  ;  but  this  statue  would  seen 
rather  to  belong  to  the  other  pe  liment,  \>'nere  a  hollow  is  fountl  in 
the  ptMle^tal  on  whioh  the  goddess  Minerva  stands,  which  appears  to 
have  been  made  to  allow  n;om  for  its  advance.  Among  the  statues 
found,  but  broken,  was  one  which  stood  nearly  over  the  body  of  tlie 
wound 'mI  hero  to  dt*fend  him  against  the  advancing  enemy  before 
mentioned.  Near  the  archer  is  another  combatant  on  the  ground; 
the  countenance  of  this  figure  is  aged,  the  beard  most  minutely  sculp- 
tured ;  it  is  of  a  square  form  and  descends  to  the  breast;  on  the  lip 
are  long  mustachios.  It  is  by  far  the  most  aged  of  either  group,  aud 
appears  to  be  a  chief  of  consequence ;  he  is  raising  himself  on  his 
shield ;  the  expression  ol  the  face  is  very  fine,  it  has  a  smile  on  it, 
though  evidently  in  pain.  The  archer  is  aFhrygian,  and  his  body  is 
protected  bv  leathern  armour;  as  he  has  no  shield  allowed,  be  is 
holding  the  1k)W,  which  is  small  and  of  the  Indian  shape,  in  the  leii 
hand  with  the  arm  outstrettdied;  the  bow-string  has  been  drawn  to 
the  ear,  the  arrow  seems  just  to  have  sped,  and  the  exultation  of  the 
couuteuance  shows  it  has  taken  effect.    Three  of  these  figures  have 
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that  tort  of  helmet  which  defends  the  face  by  a  giianl  descendinff  over 
the  nose,  and  the  back  by  the  length  of  the  iopho^  or  crest,  or  Tiorae- 
hair,  crista ;  the  shields  are  massy  and  large,  they  are  the  Argive 
aftpis,  enkuklos,  circular  shields,  and  the  handles  are  nicely  framed. 
Tne  inside  of  all  of  them  were  painted  in  red  colour,  and  within'  a 
circle  of  the  exterior  a  blue  colour  was  seen,  on  which  was  depicted, 
without  doubt,  the  symbol  adopted  by  the  h'*ro,  for  on  a  fragiiT^nt  of 
one  of  those  belonging  to  this  front  was  in  relief  a  part  of  a  female 
figure.  The  remaining  figarf»s  belonging  to  this  tympanum,  the  frag- 
ments of  which  were  found,  were  priucijially  archers. 

These  statues  offer  the  only  illustration  now  extant  of  th»*  armour  of 
the  heroic  ages.  The  boflios  of  all  the  figurps  of  this  pediment,  with 
the  exception  of  the  arclior  who  is  encased  in  lo.itlior  armour,  are 
uncovered.  The  great  minuteness  of  expciition  in  the  details  corres- 
ponds with  the  exactness  with  which  ^'K^chylus,  Homer,  and  the 
earlier  writers  of  the  heroi<'  age  have  prcservo<l  in  their  descriptions; 
in  the  whole  of  these  statues  this  is  obson'able  in  every  tie  and  fiisten- 
ing;  it  would  appear  that  the  whole  had  undergrji>e  tlie  stl•ict^^st  scru- 
tiny, as  in  each  those  parta  which,  from  their  position  on  the  building, 
could  not  have  been  seen,  are  found  equally  exact;  in  every  particular 
they  are  the  same  as  those  which  are  traced  on  the  vaises  uf  the  most 
Archaic  style,  where  they  are  delineated  in  black  on  a  red  ground,  as 
Is  seen  in  the  Museum  col'ectMm.  The  two  feni  ile  figures  on  the 
apex  of  the  pediment  are  clothed;  the  drapc^ry  falls  in  thick  folds 
around  the  figure  :  in  their  hands  thoy  hold  the  pomegranate  flower; 
the  feet  arc  on  a  small  p  inth;  they  are  the  Elpta  of  the  Greeks,  the 
goddess  of  hope,  so  well  known  in  museums  and  on  coins,  and  their 
situation  here  is  peculiarV  appropriate,  as  presiding  over  an  ur.de- 
cided  combat.  It  does  not  appear  tl'at  any  of  the  tigures  on  either 
pediment  had  any  support  to  fix  them  in  position  but  the  cornice 
where  thev  came  in  contact  with  it;  tliev  must  al!  have  been  easily 

•  •  • 

removable;  and  perhaps  it  may  not  be  unreasonable  to  suppose,  that 
on  particular  festivals  they  were  so  disposed  as  to  rejuescnt  tlie  actions 
then  in  celebration,  to  recall  to  the  inngination  of  the  votaries  the 
reason  for  those  sacriiiccs  then  olfored  to  the  god  who  pre^^ided  over 
the  tem])le  ;  this  would  acciJiiut  why  almost  all  the  ce.ebrated  groups 
of  antiquity  which  have  decorated  the  fa', ades  of  tl:eir  sacred  edifices, 
among  which  may  be  reckoned  those  of  the  Parth*»non,  the  Sicilian 
Adrimetum,  and  the  uEgisa,  are  so  completely  finished,  and  shows 
how,  what  would  otherwise  seem  a  waste  botli  of  talent  and  labour, 
was  brought  to  account. 

It  is  much  to  be  regretted  that  the  pediments  which  have  been 
erected  to  receive  these  statues  have  been,  from  want  of  space,  not 
completed  to  the  extremity  of  the  ang  cs;  in  consequence,  the  statues 
contained  on  both  lose  much  of  tlieir  efiect;  the  idea  of  a  shelf  cannot 
be  got  rid  of,  neither  is  there  sufficient  depth  allowed  for  the  figures, 
which  ought  to  be  seen  m  shadow.     A  considemble  expense  appears 
to  have  been  incurred  in  the  erection  of  this  abortion;   had  it  been 
placed  in  a  situation  where  there  was  sufficient  space,  which,  if  this 
room  does  not  afibrd,  is  to  be  found  in  the  vestibule  at  the  end  of  the 
Egyptian  gallery,  the  object  might  have  been  attained ;  the  columns 
belonging  to  the  pediment  should  have  been  added,  and  they  would 
much  have  improved  the  bare  walls  of  that  portion  of  the  building ; 
and  this  creation  being  entirely  unconnected  with  the  halls  which  con- 
tain the  remnants  of  the  Elgin  marbles,  such  a  situation  could  not  have 
been  deemed  heterodox  to  their  remains.   Had  an  exact  representation 
of  the  fayade  of  the  temple  to  which  these  sculptures  belonged  been 
erected,  which  might  easily  have  been  done,  as  all  the  parts  were 
known  and  measured,  and  the  additional  expense  would  have  been  but 
trifling,  it  would  have  given  to  those  who  have  no  opportunity  to  view 
the  remains  of  antiquity  abroad,  a  far  more  comprehensive  idea  of 
their  grandeur  and  beautv  than  either  dilapidated  statues  or  engraved 
plates  can  offer.    The  inherent  good  taste  of  the  public,  who  see  with 
sorrow  the  architectural  monstrosities  which  are  dignified  with  the 
name  of  public  buildings,  would  have  regarded  witli  pleasure  the 
repose  of  a  Grecian  edifice  adorned  with  its  sculptures,  the  greater 
part  in  an  entire  state  of  preservation,  and  those  which  time  had  di- 
lapidated, as  restored  by  the  hands  of  Thorv^'aldsen,  a  /ac  simile  of 
antiquity ;  the  lions'  heads  which  adorned  the  ends  of  the  marble  tiles 
might  tnen  have  been  replaced,  the  grilTons  or  chimeras  which  were 
found,  restored  to  their  positions,  and  the  whole  of  the  figures  and 
architraves  coloured  exactly  as  their  remains  point  out ;  the  eye  of 
the  spectator,  wearied  with  the  si|^ht  of  nameless  monsters,  on  passing 
the  doors  at  the  end  of  the  Egyptian  ball,  would  have  viewed  with 
admiration  the  reality  of  an  edince,  seen  in  the  same  perfection  as  if 
an  interval  of  three  and  twenty  centuries  had  been  recalled. 

The  Phigalian  Marbles. 
bk  this  saloon  are  the  ceMnrated  bfti  reliefr  ftmnd  at  Mount  Cobyhtt^ 


near  the  ancient  citj  of  Phigalia,  in  Arcadia.  They  represent  the 
battles  of  the  Greeks  and  Amazons,  and  those  of  Theseus  and  the 
Lapiths  against  the  Centaurs.  According  to  Pausanias,  they  were 
the  work  of  Ictinus,  contemporary  of  Phidias.  The  grandeur  of  con- 
ception displayed  in  their  composition,  the  variety  of  attitude  and 
action  shown,  is  not  surpassed  by  those  in  the  Elgin  saloon,  though 
their  execution  may  be  inferior.  A  more  particular  notice  of  them 
than  is  found  in  the  synopsis  of  the  Museum  may  not  be  unacceptable. 
The  combat  of  the  Greeks  and  Amazons  occupies  12  slabs  of  marble, 
aud  that  of  the  Centaurs  1 1.  Both  the  history  of  the  Amazons  and 
the  battle  here  represented  are  obscure.  The  origin  of  the  name  is 
derived  from  two  words,  **^ma"  or  **Ma"  which  in  all  old  languages 
signifies  "  mother," — its  ubiquity  is  proof  of  its  antiquity — and  the 
ancient  name  of  the  sun,  as  found  in  the  Temple  of  Heliopolis,  in 
Egypt,  is  "  On,"  "  Ton,**  or  "  Zoan  ** ;  but  that  any  nation  of  Amazons, 
in  the  vulgar  acceptation  of  the  word,  ever  existed,  is  more  than  pro- 
blematical. Faher  savs  that  those  nations  who  worsbinped  the  female 
principle  of  the  world,  such  as  the  It)erians,  the  CimmerianI,  the 
Moots,  the  Atalantians  of  Mauritania,  and  the  lonians,  were  Amazons, 
and  a  celebrated  invasion  of  Attica  by  them  is  mentioned.  We  are 
told  that  Eumolphus,  an  Egyptian,  was  the  leader;  and  Pausanias 
mentions  an  Attic  victory  or  trophy,  called  an  Amazonium,  erected  to 
their  manes ;  according  to  Arrian,  the  Queen  of  the  Amazons,  on  the 
borders  of  the  Caspian  Sea,  sent  ambassadors  with  defiance  to  Alex- 
ander. In  the  time  of  Pompey  they  were  still  supposed  to  exist,  and 
Dion  Cassius  says,  that  in  the  Mithridatic  war  buskins  and  boots  were 
found  by  the  Roman  soldiers,  undoubtedly  Amazonian.  The  worship 
of  the  male  and  female  deities  in  Greece  caused  peace  between  the 
sects,  and  the  origin  of  their  quarrel  and  their  name  w<is  forgotten  in 
Europe.  In  Asia,  the  Persians  and  the  Jews  seem  still  to  hav^  formed 
an  exception ;  Cambyses  in  his  inviision  destroyed  in  Egypt  every 
thing  connected  with  the  female  worship,  he  overturned  the  sphinxes, 
but  he  left  the  obelisks  untouched. 

The  scene  of  the  combat  depicted  on  these  tablets  is  drawn  with 
great  force  and  spirit;  some  of  the  Amazons  have  long  tunics,  others 
short  vestm'^nts,  only  reaching  to  the  knee;    one  on  horselxack  has 
trousers  and  loose  sleeves  reacliing  to  the  wrist ;  on  the  head  of  some 
is  the  Archaic  helmet,  and  those  without  have  the  hair  ftistened  in  a 
knot  on  the  top ;  they  all  but  one  wear  boots  which  reach  to  the  knees, 
their  robes  are  fastened  with  a  zone,  some  have  two  belts  crossed 
between  the  breasts ;  their  arms  are  swords,  and  the  double-headed 
Scythian  battle-axe,  as  also  spears,  bows  and  arrows ;   none  of  these 
last  arc  preserved,  they  being  probably  of  bronze,  as  the  holes  remain, 
and  added  afterwards,  as  was  the  custom  with  ancient  sculpture;  the 
shields  are  small,  aud  of  the  lunar  form,  opening  at  top.    The  Athe- 
nian warriors  have  cloaks  or  tunics  fastened  round  the  neck,  and 
tightened  about  the  waist  by  a  belt ;   it  reaches  no  lower  than  the 
knee  ;  the  right  arm  is  bare.    In  one  group  a  fierce  warrior  has  seized 
a  mounted  Amazon  by  the  hair;  he  is  dragging  her  from  the  horse, 
which  is  rearing :  the  action  of  the  female  figure  is  very  fine;   she 
firmly  maintains  her  seat,  till  relieved  by  anotner,  who,  with  uplifted 
axe,  and  shield  to  protect  her  from  the  flying  arrows,  shall  have  brained 
her  antagonist.     The  18th  slab  has  five  figures  and  two  horses ;  in  one 
the  horse  has  fallen,  and  an  Athenian  warrior  has  his  right  hand  fixed 
on  the  throat  of  the  Amazon,  while,  with  the  other  hand,  he  has 
grasped  her  foot,  and  drags  her,  who  seems  to  have  lost  all  recol- 
lection, from  the  horse's  back.    The  position  of  the  centre  figure  is 
very  fine.    He  is  within  the  guard  of  the  sliield  of  the  Amazon,  and  is 
striking  a  deadly  blow  with  his  hand,  in  which  has  been  a  sword*    In 
another  group  an  Athenian  has  fallen ;  he  rests  on  his  left  hand,  and 
extends  his  right  in  supplication  to  the  female  warriors  who  surround 
him,  and  is  in  the  act  of  surrendering,  while  behind  him  an  Amazon 
is  striking  him  with  her  buttle  axe.    in  the  sculptures  of  the  Lapiths 
and  Centaurs  all  the  warriors,  with  the  exception  of  Theseus,  are 
armed  with  swords,  who,  as  an  imitator  of  Hercule^  has  a  club.    The 
shields  are  large  and  circular ;  they  have  a  broad  border  round  the 
circumference,  and  resemble  those  of  the  Ephibi  of  Athens.    Of  the 
helmets  there  are  four  kinds— one  which  fits  the  head  closely  without 
either  crest  or  vizor,  another  with  a  crest,  and  one  with  guards  for  the 
ears,  and  a  fourth  with  a  pointed  vizor.     In  one  of  the  sculptures 
Theseus  is  seen  attacking  a  Centaur;  he  has  the  head  of  the  monster 
under  his  left  arm,  and  with  the  right,  which  probably  held  a  club  of 
bronze,  as  the  hole  remains,  he  is  destroying  him.    He  appears  to 
have  arrived  just  in  time  to  save  Hippodomania,  whom  the  Centaur 
has  disrobed,  and  who  is  clinging  to  tne  statue  of  Diana.    From  the 
tiara  behind,  and  the  lion's  skin,  this  figure  is  supposed  to  be  Theseus ; 
the  Centaur  is  Eur^^tion ;  a  female  figure  is  also  seen  pleading  on  her 
behalf,  and  in  the  distance  a  goddess  is  hastening  in  a  car,  orawn  by 
stags,  to  the  rescue ;  this  probably  is  Diana,  as  the  temple  was  dedi* 
cated  to  Apollo« 
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TABLE  OF  GRADIENTS,  BY  ROBERT  SHEPPARD. 


Feet. 

Inclination. 

Inches. 

Feet 

Feet 

Inclination. 

Inches 

Feet 

Feet 

Inclination 

Inches 

Feet 

Per  Mile. 

lin. 

Per  chain. 

Per  chain. 

Per  MUe. 

1  in. 

Vex  chain. 

Per  chain- 

Per  Mile. 

lin. 

Per  chain. 

Per  chain. 

1- 

5280- 

•15 

0125 

59^ 

89-492 

8-85 

•7375 

97^ 

54-433 

1455 

1-2125 

2- 

2640- 

30 

•025 

59^326 

59- 

8-899 

•7416 

97-778 

54- 

14*667 

1*2222 

3- 

1760- 

•45 

*0375 

00- 

88- 

9- 

75 

98* 

53-877 

14-70 

1-225 

4- 

1320- 

60 

•05 

60-69 

87- 

9-103 

*7586 

99^ 

53-333 

14-85 

1-2375 

5- 

1056- 

•75 

*0625 

61- 

86-557 

9-15 

7625 

99-623 

53- 

14-944 

1*2453 

6- 

880- 

•90 

•075 

61-395 

86- 

9-209 

•7674 

100- 

52-8 

15- 

1-25 

7- 

734-286 

105 

-0875 

62- 

85-161 

9-30 

•775 

101*538 

52- 

15-23 

1-2692 

8- 

600- 

1*20 

-1 

62118 

85* 

93176 

•7765 

103*529 

51- 

15-529 

1*2941 

9- 

586-667. 

1-35 

-1125 

62*857 

84* 

9-428 

•7837 

105*6 

50- 

15-84 

1*32 

lo- 

528- 

1*50 

•125 

63- 

83-81 

9-45 

•7875 

107*755 

49- 

16163 

1*3469 

ll: 

480- 

1-65 

•1375 

63-614 

83- 

9-542 

•7952 

110* 

48^ 

16*5 

1*375 

12- 

440- 

rso 

•15 

64- 

82-5 

9-60 

*8 

112*34 

47^ 

16-851 

1*4043 

13- 

406154 

1*95 

•1625 

64-39 

82- 

9-659 

•8049 

114*783 

46- 

17-217 

1-4548 

14- 

377-143 

2*10 

•175 

65* 

81-231 

9-75 

•8125 

117-333 

45- 

17-60 

1-4667 

15- 

352- 

2*25 

•18?5 

65185 

81- 

9-778 

•8148 

120- 

44- 

18- 

1-5 

16- 

330- 

2*40 

•2 

66- 

80* 

9-90 

•825 

122-791 

43^ 

18-419 

1*5349 

17- 

310*588 

2-55 

•2125 

66-835 

79* 

10025 

•8354 

125*714 

42- 

18-857 

1*5714 

18- 

293-333 

2-70 

•225 

67- 

78-806 

10-05 

8375 

128-78 

41- 

19-317 

1*6098 

19- 

277-895 

2-85 

•2375 

67-692 

78* 

10-154 

•8462 

132- 

40^ 

19*80 

1*65 

20- 

264- 

3- 

•25 

68- 

77-647 

10-20 

•85 

135-385 

39^ 

20-308 

1*6923 

21- 

251-429 

3-15 

•2625 

68-571 

77- 

10-285 

•8571 

138-947 

38- 

20*842 

1*7368 

22- 

240- 

3-30 

•275 

69- 

76-522 

10-35 

•8625 

142-703 

3r 

21-406 

1-7838 

23- 

229*565 

3-45 

•2875 

69-474 

76- 

10-421 

•8684 

146-667 

36- 

22* 

1*8333 

24- 

220* 

3-60 

•3 

70- 

75-429 

10-50 

*875 

150*857 

35^ 

22-6286 

1-8857 

25- 

211-2 

3-75 

•3125 

70-4 

75* 

10-56 

*88 

155-294 

34^ 

23-294 

1-9412 

26- 

203-077 

3-90 

•325 

71- 

74-366 

10-65 

•8875 

160- 

^' 

24- 

2- 

27- 

195*556 

4-05 

•3375 

71-351 

74- 

10-703 

•8919 

165^ 

Z2' 

24*75 

2il625 

28- 

188-571 

4-20 

•35 

72- 

73*333 

10-80 

•9 

170-323 

31- 

25-548 

2-129 

29- 

182*069 

4-35 

•3625 

72-329 

73* 

10-849 

•9041 

176- 

30^ 

26-40 

2-2 

30- 

176* 

4-50 

•375 

73- 

72-329 

10-95 

•9125 

1 82^069 

29^ 

27-31 

2-2759 

31- 

170-323 

4-65 

•3875 

73-333 

72^ 

11- 

•9167 

188-571 

28- 

28-285 

2-3571 

32- 

165* 

4-80 

•4 

74* 

71^351 

11-10 

•925 

195-556 

27^ 

29*333 

2*4444 

33- 

160* 

4-95 

•4125 

74*366 

71- 

11155 

•9296 

203077 

26- 

30*462 

2-5385 

34- 

155*294 

5-10 

•425 

75- 

704 

11-25 

•9375 

211-200 

25- 

31*68 

2-64 

35- 

150-857 

5-25 

•4375 

75-429 

70^ 

11*3143 

•9429 

220- 

24- 

33* 

2-75 

36- 

146-667 

5-40 

•45 

76- 

69-474 

11*40 

•95 

229*565 

23^ 

34*435 

2-8696 

37- 

142-703 

5*55 

•4625 

76-522 

69- 

11*478 

•9565 

240- 

22' 

36* 

3- 

38- 

138-947 

5-70 

•475 

n- 

68-571 

11*55 

9625 

251-429 

21- 

37-714 

3*1429 

39- 

135-385 

5-85 

•4875 

77-647 

68- 

11*647 

•9706 

264- 

20- 

39*60 

8*5 

40- 

132- 

6- 

•5 

78- 

67-692 

11*70 

•975 

277-895 

19^ 

41*6842 

5-4737 

41- 

128*78 

615 

•5125 

78-806 

67- 

11*821 

•9851 

293*333 

18- 

44* 

5-6667 

42- 

125-714 

6-30 

•525 

79- 

66-835 

11*85 

•9875 

SI  0-588 

17- 

46*589 

5-8824 

43- 

122-791 

6-45 

•5375 

80* 

66- 

12- 

• . 

330- 

16- 

49-50 

4*125 

44- 

120* 

6-60 

•55 

81* 

65*185 

12^15 

10125 

352- 

15- 

52*8 

4*4 

45- 

117*333 

6-75 

•5625 

81*231 

65- 

12*1846 

1-0154 

377143 

14- 

56*571 

4*7145 

4C- 

114*783 

6-90 

•575 

82* 

64-39 

12*30 

1-025 

406^154 

13- 

60*923 

5-0769 

47- 

112*34 

7-05 

•5875 

82*5 

64- 

12*375 

1-0313 

440^ 

12^ 

66* 

5-5 

48- 

110* 

7-20 

•6 

83* 

63-614 

12*45 

1-0375 

480- 

11^ 

72- 

6- 

49- 

107*755 

7-35 

•6125 

83-81 

63- 

12*571 

1-0476 

528^ 

10^ 

79-20 

6-6 

50- 

105*6 

7-50 

•625 

84- 

62-857 

12*60 

1-05 

586-667 

9^ 

88- 

7*5533 

51- 

103*529 

7-65 

•6375 

85- 

62-118 

12-75 

1-0625 

660- 

8- 

99* 

8-25 

52- 

101-538 

7-80 

•65 

85161 

62- 

12*774 

1-0645 

754-286 

1' 

113*1429 

9*4286 

52-8 

100* 

7-92 

•66 

86- 

61-395 

12*90 

1-075 

880- 

6^ 

132^ 

11- 

53- 

99*623 

7-95 

•6625 

86-557 

61- 

12*984 

1*082 

l056- 

5^ 

158*40 

15*2 

53-333 

99* 

8* 

•6667 

87- 

60-69 

13*05 

1*0875 

l320- 

4^ 

198- 

16-5 

53-877 

98* 

8-882 

•6735 

88- 

60- 

13*20 

I'l 

1760- 

3^ 

264* 

22- 

54- 

27-778 

8-10 

•6750 

89- 

59-326 

13*35 

1*1125 

2640- 

2' 

396- 

35- 

54-433 

97- 

8-165 

•6804 

89-492 

59- 

13-424 

1*1187 

3017-143 

1-75 

452-5714 

57-7143 

55- 

96* 

8*25 

•6875 

90- 

58-667 

13-50 

1*125 

3520- 

1-5 

528- 

44- 

55-579 

95« 

8-3368 

•6947 

91- 

58-022 

13-65 

1*1375 

4224- 

1-25 

633-6 

52-8 

56- 

94*286 

8-40 

•7 

91^034 

58- 

13-655 

1*1379 

5280- 

!• 

722- 

66- 

56-17 

94* 

8-425 

•7021 

92- 

67-391 

13-80 

1*15 

7040^ 

•75 

1056* 

88- 

56-774 

93* 

8-516 

•7097 

92-632 

57- 

13-895 

1*1579 

7920- 

•667 

1188- 

99* 

57- 

92*632 

8-55 

•7125 

93^ 

56^774 

13-95 

1-1625 

10560^ 

•5 

2584- 

152* 

57-391 

92- 

8-609 

•7174 

94- 

56-17 

1410 

1*175 

15840^ 

•333 

,376- 
;?168^ 

198- 

58- 

91*034 

8*70 

•725 

94-286 

56- 

14143 

1*1786 

21120- 

•25 

864* 

58-022 

91- 

8*703 

•7253 

95- 

55-579 

14*25 

1*1875 

31680- 

•167 

*752- 

596* 

58-667 

90- 

8*80 

•7333 

96- 

55- 

14^40 

1*2 

A  slight  inspection  of  the  table  will  render  any  explanation  of  it  unnecessary.    The  table  may  be  considerably  extended,  by  merely  shilUag  tbe 
decimal  pohita. 

EXAMPLE. 

Feet  per  Mile.  IncUniiion  1  io.  Inches  per  chain«  Feet  per  chain 

55-     96*      8-25       -6875 

550-    9*6    82-5        « 6-875 

•^5  •••••.. ••..••     960- .,. -825    «••...«•«.•.       '06875 
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humaii  character  and  passions  shadowed  out  in  all  the  realizntion  of 
ideal  beauty ;  the  ideansm  of  poetry,  transposed  into  the  materialism 
>f  sculpture. 

Thus,  in  the  colossal  statue  of  the  goddess  Minerva,  situate  within 
the  tacred  inclosure  of  the  Parthenon,  we  recop^ize  **  the  martial, 
!ilue-eyed  maid"  depicted  in  Homer.  Pre-eminent  wisdom,  high 
DKiftlal  energy,  and  the  celestial  heauty  of  a  virgin  goddess,  accom- 
panied and  guarded  by  the  sternest  and  severest  virtue,  arc  the  chief 
eharaeterbtics  of  this  nohle  production,— executed  in  ivory  and  gold, 
by  the  masterly  hand  of  Phidias,  and  inferior  only  to  the  Jupiter  Olyni- 
piius  as  a  wort  of  art. 

Then  again,  in  the  Apollo  Belvidere,  there  is  embodied  the  indwell- 
ing energy  of  an  indignant  god.  The  "  Lord  of  the  unerring  bow  "  is 
repreaented  shooting  with  his  arrows  the  great  serpent  Python.  You 
all  know  the  attitucRt  of  this  exquisite  statue. 

"  The  shaft  hath  just  been  shot ;  the  arrow  bright 
\^th  an  immortal's  vengeance,  in  liis  eye 
And  nostril,  beautiful  disdain ;  and  migbt 
And  miO^ty,  flash  Uicir  full  lightnings  by : 
Developing  in  that  one  glance,  the  Deity." 

In  the  JunOt  we  see  that  imperial  dignity  and  matronly  grace,  which 
belong  to  her  station  as  Queen  of  Heaven,  and  wife  uf  Jove :  in  the 
Baftcmis,  all  the  self-sufl^iency  of  the  roost  luxurious  ease :  in  the 
Venus,  the  Cnidian  Venus  especially,  all  the  softened  and  tender 
gimees  of  the  most  attractive  loveliness :  and  in  fdcU  the  whole  range 
of  the  Grecian  divinities  stand  out  the  emblems  and  exponents  of  the 
several  attributes  af  humanity,  heightened  and  perfected  by  that  ex- 
traordinary appreciation  of  simple  and  expressive  beauty  in  which 
the  Greeu  so  eminently  excelled. 

But  such  being  the  acknowledged  cliar.icteristios  of  the  sculpture  of 
this  period,  it  may  be  asked  how  it  was  that  the  Grecian  artists  ob- 
tained so  thorough  and  intimate  an  acquaintance  with  the  human 
form,  in  all  the  varieties  of  its  full  developement,  and  physical  ex* 
ceUence. 

It  may  be  aske^,  how  it  was  that  they,  above  all  other  nations, 
maintained  that  harmony,  fitness  and  proportion,  which  endowed  their 
creations  with  all  the  force  of  expression,  and  made  them  the  almost 
breathing  symbols  of  intelligence  and  will. 

To  this  we  answer,  that  the  Greek  sculptors  possessed  advantages 
altogether  peculiar  to  the  nation  of  which  they  formed  a  part : — as  it 
has  been  well  observed,  *'they  not  only  derived  the  highest  advantages 
from  a  religion  which  disposed  men  to  einlxxly  all  the  charms  of  na- 
ture in  dennite  forms,  and  from  a  cast  of  mind  ro(|uiring  for  enjoy- 
ment the  distinctness  of  beauty  rutlier  than  the  visionary  and  the  dim ; 
but  had  all  the  benefit  of  studying  tlie  human  frame,  in  its  most  perfect 
freeness,  elegance  and  grace.  Not  only  were  the  Greeks  beautiful  by 
nature,  but  the  course  of  their  lives,  even  from  earliest  infancy,  was 
calculated  to  improve  the  form.  The  public  exercises  gave,  iu  addi- 
tion to  the  polisned  manner,  and  elevated  attitude  of  a  citizen  of  the 
most  glorious  state  on  earth,  something  of  the  wild  aoA  airy  grace  of 
an  Indian  boundins  in  the  chase,  or  of  a  sta^  delicately  pacing  through 
his  native  forests."t  These  public  games,  indeed,  gave  a  singular  and 
decided  impulse  to  the  progress  of  Grecian  sculpture.  The  Gymnasia, 
or  schools  in  which  the  candidates  for  distiitctiou  at  the  Olympian 
games  were  trained,  was  the  constant  resort  of  men  of  rank  aixl  talent : 
at  these  places,  and  in  the  Olympian  contests  themselves,  the  com- 
batants, for  the  sake  of  greater  ease  and  elasticity,  exhibited  without 
tlie  usual  accompaniments  of  dress. 

By  Uiese  means,  the  Grecian  artists  would  become  accustomeil  to 
the  contemplation  of  the  human  form,  in  all  its  changing  attitudes  and 
expressions:  and  intimately  conversant  with  the  varying  evolutions  of 
the  muscles,  joints,  and  sinews  of  the  frame,  wliether  in  the  stillness  of 
repoee,  or  the  vigour  of  action. 

By  dwellii^  tor  instance  on  the  athletic  proportions  of  a  brawny 
wrestler,— <bis  firm  compactness  of  frame — uis  well-knit  joints — his 
Urgelly  developed  muscular  masses :  there  would  be  affonled  to  the 
observant  sculptor  the  model  from  which  he  might  create  a  Theseus 
or  a  Hercules,  or  any  other  of  the  fabled  demi-gods  of  tlie  heroic  age  t 
in  which  his  aim  would  be  to  make  physical  strengtli  and  power  the 
leading  and  distinguishii^  characteristics. 

Or  again,  by  musing  on  the  light  and  a^le  forms  of  the  unrobed 
victors  of  the  race,  their  supple  ainl  elastic  limbs,  their  rounded  joints, 
and  ffeneral  elegance  of  shape,  the  artist  might  obtain  his  original, 
for  Uie  swift*footed  Mercury,  or  the  more  matured  and  majestic 
Apollo. 

Or  once  more :  by  gazing  on  the  forms  of  the  Grecian  maidens, 
when— according  to  their  national  customs,  they  danced  perfectly  uu- 

*  SncyclopvdJA  Mctiropolittfui,  jqI  I,  p.  30^ 


veiled  before  assembled  thousands  at  their  celebrateil  festivals — 
Praxiteles  might  have  caught  that  ray  of  inspiration  which  subse- 
quently expanded  itself  into  the  finished  griices  of  the  Cnidian  Venus: 
and  who  can  doubt  that  Phrjme  in  rising  from  the  bath,  exposed  to 
the  eyes  of  all  Greece,  at  the  celebration  of  the  Eleusinian  games  first 
suggested  to  the  artist  the  beauteous  form  of  the  Venus  Anadyomene. 
In  short,  iu  almost  every  solemnity  and  religious  rite — in  every  public 
game  and  athletic  combat,  in  the  Olymiiian — ^the  Panathenaic  festivabi 
and  others — in  all  these  various  ways  lull  opportunity  was  afibrded  to 
the  Grecian  artists,  to  become  thoroughly  acquainted  with  the  diversi- 
fied characteristics  and  varying  expressions  of  the  human  figure :  and 
hence,  in  a  great  measure,  the  secret  of  that  unrivalled  penection  to 
which  sciUpture  attiiined  in  Greece.  To  this  we  may  add,  that  they 
possessed  so  exquisite  a  sense  of  the  beautiful — so  iust  and  profound 
an  appreciation  of  what  was  reallv  the  perfection  of  sliape  andT  figure — 
that  tiiey  were  not  contented  with  copying  exactly,  even  from  the  ad- 
mirable models  continually  presented  to  their  minds — they  never 
represented  Nature  as  they  found  her  embodied  in  any  one  form — but 
they  sought  after  an  id£al  perfection  more  complete  than  is  to  be 
found  in  any  o;i€—- even  the  fairest  and  tlie  noblest  of  Nature's  works  s 
— they  derived  portions  from  the  many— <idopting  every  recognized 
and  aclmittcd  excellence— -and  reiectinfi;  every  acknowledged  and  pal-* 
pable  defect;  and  grouping  and  combining  those  features  alone  in 
each,  which  roachea  the  standard  of  that  perfect  Id£AL  to  which  it 
was  their  proudest  ambition  to  attain. 


ON  THE  EFFECT  OF  CLIMATE  ON   YORKSHIRE  PAVING. 

Report  communicated  by  Colonel  Fenshawe,  Royal  Enghieen. 

(From  the  Papen  o/the  Corps  0/ Royal  Engineers,) 

A  report  having  been  received  from  the  Mauritius  that  the  York- 
shire stone  coping  which  had  been  supplied  for  that  station  was  either 
of  a  bad  description,  or  not  calculated  to  witlistand  the  great  power 
of  the  sun  in  that  climate,  a  considerable  portion  of  it  having  blistered 
and  peeled,  references  were  consequently  made  to  other  tropical  sta- 
tions and  to  Bermuda,  where  stone  of  this  nature  had  been  used. 

From  Barbadues  the  reply  was  that  the  experience  of  tliat  command 
had  in  no  ciise  shown  that  solar  heat  has  had  the  eflfect  of  blistering  or 
peeling  Yorkshire  paving,  and  that  the  defect  complained  of  was  more 
attributible  to  the  quality  of  the  stone  than  to  the  climate. 

The  Jamaica  Report  stated  that  on  examination  of  the  Yorkshire 
flng-stoue  measuring  14  inches  wide  and  3  inches  thick,  used  in  coping 
the  wall  that  surrounds  the  barracks  at  Up-Port  camp,  being  about 
2,000  vards  in  length,  and  havine  been  laid  ten  years,  some  few  stones 
were  found  partially  honey-combed  to  the  depth  of  i  to  i  of  an  inch, 
which  is  attribuied  to  the  bad  quality  of  the  stones  rather  than  to  the 
effect  of  the  climate, — ^the  deteriorated  flags  having  been  in  all  proba- 
bility obtained  ffom  the  upper  beds  of  the  quarry,  the  greater  part 
being  to  all  appearance  perfectly  sound  and  snowing  no  indication  of 
blistering  or  peeling. 

The  Bahama  Report  stated  that  upon  a  careful  examination  of  the 
Yorkshire  stone  used  for  flooring  and  pavement  in  situations  exposed 
to  the  heat  of  tlie  sun,  it  was  not  perceived  to  have  blistered  or  peeled, 
or  to  have  been  otherwise  affected  beyond  what  might  be  expected 
from  common  wear  and  tear. 

The  Bermuda  Report  stated  that  in  many  instances  Yorkshire  stone 
exposed  to  the  weather  has  not  suffered  sensibly  from  such  exposure, 
whilst  in  others  it  has  been  blistered  and  peeled  off  in  lamins  from  -f^ 
to  -^  of  an  inch  in  thickness. 

A  quantity  not  set,  and  so  exposed  from  four  to  five  years,  has  un- 
dergone no  sensible  change,  which  is  likewise  the  case  with  that  on 
the  top  of  the  tower  in  the  main  ditch,  laid  about  eight  years  since. 

Exposed  to  the  alternate  action  of  the  sea  and  sun  at  the  landing 
places  in  the  dock -yard  at  Ireland  Island,  the  Yorkshire  flagging  had 
failed. 

Yorkshire  flagging  is  of  very  different  qualities.  The  best  is  found 
in  tlie  lower  part  of  the  quarry;  that  from  the  upper  part  is  usually 
composed  of  several  lamiuas,  disposed  to  spilt,  an(l  will  in  all  proba* 
bility  fail.  But  there  seems  no  reason  to  doubt,  from  the  above  ex- 
perience, that  by  a  proper  selection  of  quarry,  or  of  stone  at  the 
quarries,  the  Yorkshire  flagging  will  be  found  to  withstand  the  effects 
of  a  tropical  climate. 
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ENCaoACllMENTS  AND  HliCESSlUNS  OF  THE  SEA. 

(Fmm  lie  Cmqk  Porlt'  Ckrmiiek.) 

A  roiiKi£iPONiiES-f  Imrhifc,  a  mnsiderable  time  pnst,  mooted  th? 

Iiitliertu,  ive  Itelievr,  uimnswerpd  question  an  tu  llie  Muses  wliich 

Eroctticc  encrimcliineiits  uiid  recessions  of  the  sea,  upon  a  line  of  coast 
iving  nearly  the  same  geosraphical  bearing,  and  especially  as  reg^irdi 
the  ftoiith-e cistern  cuast  of  England :  ne  have  delayed  attemptiug  the 
solution  of  the  jiroblcm  on  our  own  part,  in  the  hope  that  some  of  oiir 
corrcnponilcuts  would  anticipate  our  labours  by  directing  their  atten- 
tion to  the  subject. 

Tlie  correspondent  to  wlwui  we  liave  alluded,  very  ju»tlv  observes 
Uiiit  llic  lovelier  alon?  our  shores  is  Homi-vrhat  pUMled  to  find  a  town 
nr  village  oni-e  washed  by  tlie  sea,  nov»  standing  two  or  three  miles 
inland ;  and  other  localities,  within  the  space  of  a  few  miles,  which 
were  onre  at  a  remove  from  the  ocean,  now  diminishing,  by  the  daily 
enrroiichments  of  the  billows. 

Commencing  with  Beachy  Head,  we  have  at  once  an  instance  of  the 
latter,  as  fonneriy,  springing  fiom  the  base  of  the  cliff  were  seven  per- 
peniliculiir  rocks,  denominated  the  Seven  Charies' ;  these,  In 

■'  Tlic  ineeisant  war  uf  wave  and  rock," 
have,  for  the  most  part,  been  undermined  and  washed  awa^  ly  their 
ittdefntigatile  adversaries — the  winds  and  the  waves.  Contimiing  our 
progress  eastward,  we  find  not  only  considerable  tracts  of  land  or 
sward,  formed  upon  a  sub-stratum  of  beach,  extendinK  from  the  head- 
hind  towards  St.  Leonardii,  a  distance  of  about  eighteen  miles ;  but 
about  midwiiv  between  tlieve  towns,  we  have  undeniable  evidence  of 
the  extent  oi  tile  recession  of  the  sea,  in  the  fact,  that  the  hill  or  cliff 
wpon  which  Pevensey  Castle  stand*,  is  said  to  have  been  washed  by 
the  sen,  while  its  pefpendicnlar  diilance  from  the  present  high  water 
mark  is  about  two  niilev.  Bexbiil,  further  eastward,  may  also  be 
pointed  out  as  hoving  been  subject  to  n  similar,  though  leas  extensive, 
alteration  of  locality.  The  question  hemie  arises — can  a  physical 
noisf.  Ih!  assigned  for  the  remarkable  changes  under  consideration '. 
We  arc  aware  of  the  risk  we  run  of  incurring  the  chargu  of  presump- 
tiun  in  atlemuting  to  solve  tliat  which,  as  far  im  our  reading  has  ex- 
tended, we  uelieve,  has  never  been  attemjited  by  geographers  or 
geulugisis ;  liut  years  of  attentive  consideration  to  this  subject  iiag  so 
titoroughly  convinced  us  of  the  simplicity  of  the  law  which  produces 
the  alterations  in  tiie  aspect  of  our  coasts  generally,  and  especially  of 
the  soulh-eastem,  with  wliich  we  are  most  familiar,  tliat,  as  none  uf 
our  tiliilosopliie^  renders  have  come  forward  to  explain  a  subject  of 
considerable  interest  tu  residents  and  frequenters  of  our  shores,  we 
sliiill  proceed  with  all  deference  to  lay  our  opinions  before  the  public ; 
being  at  the  same  time  o|ie.ii  to  convictiur,  and  perfectly  willing  to 
insert  in  our  columns  any  ubscrratiuM  either  against  or  in  corrobo- 
ration uf  the  view  we  take  of  tlic  subject. 

The  simple  law,  then,  which  we  regard  as  tlie  origin  of  the  chauges 
in  the  aspect  of  onr  coast,  is  the  Itndcacy  of  lie  tea  lo  pffwrre  il»  pa- 
ral'i!  uiicler  the  inSuence  of  tlie  prevailing  wind  and  current  The 
tendency  of  water  to  fiiul  itn  level  is  nmversally  known,  ami  tliat  of 
keeping  its  parallel  is  as  untjuestiuuaUe,  though  leas  obvioiu  to  com- 
mon observers.  Were  the  coasts  :uid  shores  washed  by  the  ocean 
composed  of  the  same  geological  substances,  as,  for  iustiuice,  saud  or 
clay,  the  phenomena  of  the  geographical  changes  under  consideration 
would  not  occur;  but  it  is  otherwise:  our  coasts  being  diversified  with 
ridges  of  rocks,  and  with  plains  level  with  or  below  high  water  mark. 
in  tiie  former  case,  the  action  of  the  waters  of  the  channel  would  be 
similar  to  tlui  imiform  wimte  of  saud  raised  as  embankments  on  each 
side  (if  a  sloping  trough,  along  the  centre  of  which  water  was  made 
gnidually  to  flow ;  but  in  the  Tatter  case,  which  actiudly  obtains,  the 
cotu[>urison  is  only  maintained  by  supposing  a  number  of  stones  or  hard 
masses  were  irregularly  thrown  into  the  truugb,  which  would  occasion 
an  interruption  to  the  equable  flow  of  water,  and  have  the  effect  of 
throwing  the  waters,  diverted  front  their  parallelism,  into  serpentine 
courses,  causing  inroads  upon  the  saud  or  yielding  substance  at  the 
sides,  in  proportion  to  tlie  obstructions  which  they  met  with  from  the 
hard  projecting  masses,  tiucb,  then,  we  believe  to  have  been  the  case, 
when  the  shores  we  inhabit  were  separated  by  the  effects  of  earth- 
quake, or  otherwise,  from  the  ojipasitt:  coast  of  France.  The  waters 
of  the  channel,  impelled  by  the  prevailing  currents  from  the  Atlantic 
and  the  south-westerly  wiiuls,  fouud  their  parallelism  obstructed  by 
tlie  rugged  iaequalities  of  tlie  channel,  occasioned  by  the  interventiuu 
of  mountainous  ridges.  This  had  the  effect  of  throwing  tlie  waters 
upon  the  lowlands  and  coast  composed  of  saud  or  vegetable  eartii,  in 
the  same  proportion  as  the  waters  were  obstructed  m  their  onward 
flow  by  the  causes  alluded  to ;  and  which  inroads  will  always  be  fuund 
to  have  occurri'd  on  the  side  uf  the  obslructii^  mass  opjioted  tu  the 
j>revailiiig  momentum.    Froui  this  consideration  we  should  lulurally 


infer  that,  in  tlie  early  years  uf  creation,  or  of  the  formation  of  new 
marine  channels,  the  ciiusl  scenery  must  liave  been  even  more  diversi- 
fied and  romantic  than  it  now  is.  In  speaking  of  the  equal  ratio  be- 
tween the  obstruction  of  water  in  its  current,  and  the  incursion  which 
it  makes  inconsequence  of  that  intemiptioD^  we  need  not  merely  la 
corroboration  refer  to  tlie  slmnle  fact  that,  wherever  tliere  is  a  head- 
land, there  is  a  bay,  on  the  side  opposed  to  the  prevailing  power  of 
water ;  but  it  in  worthy  of  note,  that  under  ordinary  circuimtancoa  of 
a  geological  diameter,  the  proportions  lietween  the  perpendicular 
extents  of  promonturies  and  their  bays  are  distinctly  and  unequivocally 
marked.  By  way  of  illustnting  our  subject,  we  will  return  to  Beactnr- 
head  in  coniirmalion  of  tmr  theory,  that  changes  in  tlie  face  of  tile 
coast  are  occasioned  by  the  efforts  of  the  ocean  to  obtain  its  parallel- 
ism. My  comparing  ancient  maps  of  the  coast  with  modeni  ones,  the 
extent  of  the  alterations  effected  upon  the  south-custem  coast  wUI  be 
more  readily  perceived.  Wo  have  already  shown  that  the  face  of 
Beachy-head  lias,  within  the  memoj^-  of  man,  suffered  considemUy 
from  l>eing  uodennined  and  washed  awar  by  the  sea:  and  could  we 
have  beheld  it  as  it  was  in  the  times  of  tne  Romain,  we  doubt  not  we 
should  have  seen  it  stretching  out  much  further  into  the  sea  than  it 
now  does,  and  the  waters,  obstructed  in  their  course  by  its  huge  mass^ 
sweeping  round  its  eastern  base,  forming  a  deep  and  ample  port  (pro- 
bably the  AndtTida  of  the  Romans),  and  the  bay  spreading  its  waters 
over  the  level,  till  it  washed  the  hills  upon  which  Fevensy  and  BexUII 
were  built.*  But  why  has  the  sea  receded,  remains  still  to  be  an- 
swered. We  oiwwer,  simply  by  the  gradual  removal  of  the  causes 
which  occasioned  its  irruptians;  in  other  words,  the  liquid  element 
has,  in  its  incessant  warfare,  reduced  the  opposition  occasioned  by 
projecting  mawes  of  clilfi;  lliese  have  been  undermined,  the  super- 
strat.1  burled  from  their  heights,  and  after,  perhaps,  temporarily  in- 
creasing the  obstruction,  and  causing  a  greater  influx  of  water  uih>d 
the  plains,  which  must  be  regarded  as  exceptions  uf  the  general  Ian 
of  equalisation  which  our  const  is  sustaining,  these  procumbent  masw 
of  chalk  or  stone  have  been  battered  tn  dtlail  by  the  merciless  hillowii, 
reduced  to  fragments,  and  swept  b)-  the  maddening  tempests  into  tbe 
deep,  or  from  the  locality  in  which  nature  had  originally  dejxMileil 
them.  The  headlands  bcii^  thus  diminished,  and  causing  lessmction 
of  the  sea,  deposit  after  deposit  of  beach  is  made  in  the  t>ays,  which 
increase  in  the  same  prnportion  as  the  neighbouring  headlands  wear 
away.  In  the  course  of  a  few  years  a  green  sward  covers  the  beacb, 
and  unless  interrupted  \ty  some  extraordinary  circumstance,  tendiif 
to  infringe  upon  the  watery  world,  the  work  of  decreasing  the  excres- 
cencies,  and  tilling  up  the  imlentalioiis  of  the  coast,  is  carried  con- 
tinually on  bv  the  aqueous  clement. 

In  conclucTing  our  observations  upon  this  interesting  problem,  wf 
shall  proceed  to  iUiistratc  the  solution,  "That  the  mutations  tu  whicb 
our  coaHt  is  subject,  proceed  from  the  tendency  of  the  waters  of  the 
channel  to  find  their  parallel,"  by  further  reference  to  the  post  and 
present  state  uf  the  coast  Resuming  our  examples  to  tlie  eastward 
of  Bexhill,  we  find  that  the  cliff  upon  which  the  Ualleyhill  station- 
house  is  erected,  is  fast  consuming  away  by  the  continual  odauults  ol 
the  sea ;  and,  in  accordance  with  the  law  which  we  have  pointed  out, 
the  waters  wliidi  were  formerly  obstructed  by  this  tnlerpoaiiw  bead, 
land,  and  thereby  intruded  with  augmented  force  upon  the  level  ta 
the  eastward,  bo  as  in  former  times  tu  render  Bulverhithe  a  small 
tributary  port  to  Hastings,  and  tu  form  u  bay  from  that  point  to  Bo- 
peep:  the  waters,  we  rc))eat,  in  the  same  proportion  us  they  haw 
effected  their  pandlelism,  have  also  left  deposits  of  beach  in  the  bir, 
which  they  originally  formed.  The  curvature  of  this  neighbourhood 
is  now  trifling,  and  in  a  few  years  hence  its  parallelism  with  the  S.W. 
will  be  perfectly  effected  by  the  prevailii^  current  from  that  quarter. 

By  the  consumption  of  ttie  St  Lconan^  the  Cuckoo  hill,  and  the 
Castle  cliffs,  the  valleys  at  the  Priory,  and  between  the  West  awl  Eait 
hills,  were  forsaken  by  the  sea ;  in  proof  of  which,  we  need  only  itate, 
that  in  removiu;  the  IMoiy  bridge,  and  in  diggii^  the  fonndation  ut 
Hr.  Jackson's  house,  at  the  end  of  High-street,  rntbinK  we  believe, 
but  beach  was  discovered — on  unamwerable  evidence  of  Ue  sea  faifiaf 
formerly  entered  the  month  of  each  valley.  We  have  no  doubt  that 
Hastings,  the  Danish  pirate,  selected  our  locality  as  liis  occasioMi 
rendezvous,  from  the  circumstance  of  the  East  and'West  hiUa  or  (M^ 
which  projected  in  the  sea,  formii^  excellent  spots  for  the  fonnatita 
of  his  camps:  and  between  which,  at  (he  mouth  of  the  valler,  he  could 
take  refuge  with  his  fleet  of  galleys,  petfectlv  sheltered  from  eveir 
adverse  wind. 

The  cliffs,  immediately  to  the  eastward  of  Hastings,  are  contiDually    d 

*  ir  the  iiropiii'tiaiu  lii'lwMii  thi>  lic^cllaml  uiid  ihc  bay   br  njiia'.  as  st 
have  assumfil,  by  meniuring  tlie  illsl.-incp  rrnm  ihr  present  high  water  ouii 
to  III!'  most  inlnnd  extremity  where  beach  can  l-e  disroven-d.  ue  shall  be  aLIt 
to  OKcertain,  with  tolerable  accuracy,  tlie  dUtancc  wbicb  (be  nromuniory  fie-      | 
uwrly  I'lleniled. 
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w»s(iiig,  from  the  uiiiuc  lo  nliirb  wc  b.ive  iilliidcd;  ami  us  a  further 
rxiTobuntivn  iif  our  ojiiiiion,  wc  may  mention  thnt,  uboiit  tlic  first 
aprii^  tide  after  the  ruiiiplctitm  of  the'  large  Rrot-no,llH?  xea,  ufaitracted 
bv  the  beach  which  ihe  pic-i^iuii  liml  .■aiisciT,  was  thrown  with  such 
ndilitiunal  impetus  upon  the  conut  to  the  ciutward,  as  not  only  t 


miln,  formerly  strcti^licd  much  further  to  seaward,  and  by  obstroctii^ 
tbeparellelismof  the  nirreni,  canned  it  to  excavate  a  bay  in  tlie  valley 
to  the  eittHvard,  pro  portioned  to  the  cxtmiivencgs  and  perpend  iiiilar 
ohHtrurtJon  of  ilip  cliffs  udvi-rtctl  to.  As  recentlv  as  the  reign  of  (Juccn 
Eliuibeth,  the  8c;i  ap]>car«  to  have  flowed  :i3  high  an  the  town  of  Win- 
chebca,  and  to  have  insulated  the  clift'  npon  which  tliut  of  Rye  is 
poHite<L  Our  opiniou  in  this  case  is  further  Lonfirmcd  liy  old  mu)M 
attuebrd  to  Cainden's  Britanaia,  which  rcprcMnt  the  Iuwds  now  men* 
tionctt  as  almost  insular.  The  destruulion  of  Old  Winchelseii,  which 
is  buried  in  the  sandu  to  the  south  of  Camber  castle,  may  easily  be 
explaiMd  n^on  the  theory  of  the  equnlixing  ti^ndeney  of  llie  chnnncl 
(■urrenls,  which  it  has  been  our  objeirt  t'>  estiiblish  lind  to  illustrate. 
It  w-ould  be  easy  to  multiply  exuiiiples,  iiud  it  was  rather  a  remarkable 
coincidence  that,  in  our  l^ist  number,  there  mere  two  paragraplis  from 
distant  partx  of  the  coast  relating  to  enrroachuients  of  the  sea — one 
reapecling  the  neighbourhood  of  Pcnxanee,  l.'llnfirma^lry  of  our  prin- 
ciple ;  and  another  stutine  that,  as  Ihe  accumulatiiin  of  beacli  at 
bnngencss  point  augmented,  Ihe  nndeniiiuiin;  of  the  Jlartcllo  towers 
■ear  Hjrthe,  in  the  bay  lo  Ihe  eastward,  ly  tfic  sea,  proceeded,  wilh  a 
pmbebdity  of  many  acres  of  land  being  ^jicedilv  swiillowcd  up  by  the 
element- 
Without  further  examples  we  trust  wc  have  n'>t  only  assigned  a 
■ntisfoetory  reason  for  the  encroachments  and  recessions  of  the  sea, 
and  at  the  same  time,  by  an  eaxy  deduction,  hinted  at  the  means 
whereby  land  may,  by  the  construction  of  groynes,  be  recovered  to  the 
westwaid,  or,  if  necessar}-,  excavated  on  the  side  opposed  to  the  pre- 
vailing eurrcnl  by  the  action  of  the  waves,  but  have  also  shown  tliat 
nn  extensive  infringement  of  the  const  by  the  waters  need  be  appre- 
hended ;  and  that  Uie  irregularity  of  Ihe  ebb  and  flow  uf  the  tide  fur 
centuries  past,  has  l>een  less  in  proportion  than  the  dlsturbuice  of 
water  in  ■  vessel  when  carried  !»■  the  steadiest  hand,  thereby  demon- 
strating the  omnipotence  of  the  divine  and  sublime  injunction — 
*■  Hitherto  shalt  tlion  come,  but  no  further;  atHi  lierc  shall  thy  proud 
waves  be  staid." 

ESOKAVINCS  IN  RELIEF  YROM  C0PPERPIJ.TE3  BY  MEANS  OP 
VOLTAH;  ELECTRICITY, 
Wk  lately  published  M.  Jsrobi's  letter  to  Mr.  Psnday,  la  which  he  de- 
MTittedMa  Btteiupts  to  co]iv  in  relief  engraved  eopperi>l»t«i  by  metni  of  vol- 
taic electricity.  We  have  lince  recciveil  ■  communication  from  Mr.  Thomas 
Spencer,  of  IJverpool,  from  which  it  appears,  that  that  gentleman  hai  for 
H>me  tbne  been  indepenrtcntly  engaged  on  the  same  suhjcct;  and  that  he 
has  not  only  siicceeded  in  doing  alt  that  il.  Jacolii  hai  iloae,  but  has  biic- 
cessfoUy  trrercoiae  those  difliculties  which  arrested  the  progress  of  tlie  Latter. 
It  is  Dnneecaaary  licre  to  enter  on  the  (|uestion  of  priority  between  these  gtn- 
tlemen.  To  Mr.  Spencer  mucli  credit  is  ccitajnly  due  for  liaving  invotigated, 
and  SDCcosfally  cairied  out,  an  ajiplication  of  voltaic  electricity,  Ihe  value  of 
whidi  can  hardly  lie  qneitioneil.  The  objects  which  Mr.  Spencer  says  lie 
proposed  to  effect,  were  tlu:  folloning  : — "  To  engrave  in  relief  upon  a  plate 
of  copper — to  deposit  a  voltaic  copiierplste,  having  tlie  lines  in  relief— to  ob- 
tain a  tac-iimile  of  a  medal,  reverse  or  obverse,  or  of  a  bronze  cast — lo  obtain 
a  voltaic  impression  from  plaster  or  day — and  lo  multiply  the  number  of 
■Iready  engraved  copperplites."  The  mulls  wliich  he  has  olitiiaed  are  very 
beiut^nl ;  and  some  copies  of  nialals  hIiIcIi  he  his  forwarded  to  as  are  re- 
markably sharp  and  distinct,  ]>ar1icularly  the  letters,  which  have  all  the  ap- 
peuance  of  having  l>een  struck  by  a  die.  Without  entering  Into  a  detail  of 
tlie  steps  by  wbicli  Mr.  Spencer  bronght  hii  process  to  perfection,  many  of 
which  are  interesting,  as  ibowing  liow  iilight  a  cause  may  mmlify  the  leinh, 
we  ahall  at  once  give  a  description  of  his  process.  Take  a  plate  of  copper, 
•«eh  as  is  used  liy  an  engraver ;  sohlcr  a  piece  of  copper  wire  la  the  back 
part  «f  it,  and  then  give  il  ■  coat  of  wax — tins  is  IksI  done  by  healing  tlic 
phte  as  well  as  Ihe  wax — then  write  or  draw  the  design  on  the  »a\  with  a 
black  lead  pencil  or  a  jKiint.  The  »iu  must  now  lie  rut  llirougb  with  a 
graver  or  steel  point,  taking  s|>eciBl  care  that  the  copper  ii  Hiorougli  exposed 
in  every  line.  The  shape  i^  the  tool  or  graver  cinployeil  niust  be  such  that 
the  line  made  are  not  V-shaped,  but  as  nearly  ai  possible  wilh  parallel  sides. 
The  plate  should  next  lie  immersed  in  dilute  nitric  acid— say  three  parts  water 
to  one  acid:  it  will  at  once  be  seen  wlietlier  it  is  strong  enough,  by  the  green 

'  liwL-Col.  Witll'un.sinbis  srienlifie  imjH'r  on  '-'llie  Lavs  wliirh  govern 
the  course  of  tlie  Sliingle  on  Ihe  SK  tuasi,  and  llinlsupiin  Kve  and  Uuver 
Ilal^iri,''  noticrs  tlie  general  lemlency  of  groynes  to  collect  the  bc.icli  on 
Ihe  western,  and  tci  clear  it  airiiy  on  tlie  oj,pusilc  sidr,  oHJnj;  to  the  prevail- 
ing nuTcnt  from  the  south-cast. 


colour  of  tlie  suhitiuu  and  the  liubhlcsof  uilrrius  ^at  cmj1m:iI  fruiii  I  If!  cnpjiei 
Ij;(  the  plate  renisin  in  it  long  enough  for  the  eiL|>OMd  lines  to  ^'t  >lighlly 
comHlrd,  so  lliat  any  minnic  portioiu  of  Via\  wliicli  iiiighl  rciuaiu  may  lie 
removed.  The  plate  thus  pre|inred  ii  then  placed  in  a  trough  separated  inlu 
two  divitioni  by  a  porous  partition  of  plaster  of  I'aris  or  cnrtlicrnwarc- the 
one  division  being  filleil  with  a  saturated  sidution  of  sulphate  of  copper,  anil 
Ihe  other  willi  a  saline  or  acid  solution.  Tlie  plale  lo  lie  engraved  is  placed 
in  Ihe  division  containing  the  solution  of  Ihe  sidphale  of  co]i)>er,  and  a  plalu 
of  zinc  of  eijual  size  is  placeil  in  the  other  division.  A  metsllic  conncxinn  is 
then  made  between  the  copper  ami  zinc  plates,  by  menii!i  of  the  copper  wire 
soldcreil  lo  Ihe  former;  and  the  vollaic  rireic  il  thos  completed.  The  »p|i.t- 
ratus  is  then  led  for  some  itays.  As  the  r.iac  dissuhes,  uielallic  copper  is 
1>recipitated  from  the  solution  of  Hie  snlplisle  on  Uu:  cop|ier  jilatc,  wlierever 
the  varnish  hns  been  removed  by  the  engraving  tool.  After  the  voltaic  cop- 
per lias  lieen  deposited  in  the  lines  engraved  in  the  wax,  the  surface  of  it  will 
be  foimd  to  be  more  or  less  rough,  according  to  the  i|iiickneis  of  the  ocl  ion. 
To  remedy  this,  rub  the  saifaee  with  a  piece  of  suHHith  flag  or  piimicc-stune 
wilh  water,  liicn  heat  the  ]>late,  and  wash  off  the  nav  ground  with  spiriis 
of  tiir}ienline  and  a  lirnsh.  Tlic  plate  is  now  ready  lo  be  |>riiited  from  at  an 
ordinary  press.  In  tliii  process,  care  luiist  be  taken  thnt  the  surface  of  the 
copper  in  the  lines  lie  perfectly  clean,  as  ollientisc  the  deposited  copjicr  will 
not  adhere  with  any  force,  but  is  cosily  delaehcd  nlicii  the  wax  Is  remoied. 
It  il  iu  onler  to  ensure  Ibis  perfect  cleanness  of  the  copper,  that  it  is  immersed 
in  dilute  nitric  acid.  Another  cause  of  iiu|icrfect  adbciion  of  Ihe  dcjiositcl 
copper,  which  Iklr.  Sjiencer  has  pointed  out,  is  the  presence  of  a  iniuutc  por- 
tion of  some  other  metal,  inch  as  lead,  which,  by  being  |irtcipilatcd  liefore 
the  coiqier,  forms  a  thin  film,  winch  prevents  the  adheidon  nf  sulisequently 
ileposite<l  copper.  This  eircumttance  may,  however,  )>e  turned  lo  ailvanlnge 
in  inme  of  the  other  applications  of  Mr.  S|ieiicer's  iirocess,  where  it  is  de- 
sirable to  ]irevcnt  the  adbciion  of  the  dqKisiled  copper.  In  copying  a  coin 
or  medal,  Mr.  Spencer  ilescrilies  two  inethodi :  tlie  one  is  by  ile|iosiling  vol- 
tuc  cojiper  on  Ihe  surface  of  the  meilal,  and  thus  formiug  a  mould,  from 
nbieh  fac-nmiles  of  the  original  medal  may  rcailily  lie  olitniiml  by  precign- 
taling  copiicr  iulo  it.    The  other  is  even  more  cxpedilioiu.    Two  piecca  of 


both  sides  is  thus  fonneil  in  the  lead,  showing  tlie  most  delicate  lines  perfect 
(in  reverse.)  Twenty,  or  even  a  huudrcil  of  these,  may  be  lo  formed  on  a 
sheet  of  lead,  and  the  copiicr  deposited  liy  the  vollaic  process  with  the  greatest 
facility.  Those  portions  of  the  surface  of  the  Icoil  which  arc  between  the 
moulds,  may  lie  varnished  to  prevent  the  deimtition  oF  the  Icai),  Or  a  whole 
sheet  of  voltaic  cuptier  having  been  deposited,  the  mcdsli  may  aflcrwar  a  be 
cut  OUl.  When  cojiper  is  lo  be  deposited  on  a  CO]ipcr  mould  or  medal.carc 
must  lie  taken  to  prevent  the  metal  depo^leil  adhering.  This  Mr.  Sjicnccr 
effbeti  by  heating  Ihe  medal,  and  ruUiiug  a  small  portion  of  wax  over  il. 
Thu  wax  is  Iheu  wiped  off,  a  lufRcicnt  portion  always  remaining  to  prevent 
sdhesiou.  Enough  has  lieen  said  to  enable  any  one  to  repeat  and  follow  np 
Mr,  Spencer's  inlereiting  experiments.  The  variations,  mudificslioas,  anil 
adaptUions  of  them  are  endless,  and  many  new  ones  will  naturaty  suggest 
tlietDselve*  to  every  scientific  reader. — Jliautam. 


r  OLD  Pbi!4t>i. — One  of  Ihc  most  ingenious 
inventions  we  have  witnessed  for  many  a  day  is  a  process  invented  by  Mr. 
Joseph  Dinon,  foi  transferring  impressions  to  stone.  The  discovery  was 
made  some  leven  or  eight  yean  since,  and,  by  its  means,  new  anit  exact  im- 
pressions of  the  leaves  of  old  books,  bank  bills,  engravings,  &c,,  may  lie  ob- 
tained in  an  incredibly  brief  space  of  time.  The  celerity  and  CKSclness  of 
the  worii  are  truly  remsrkable.  A  bonk  bill  was  ironsferrcd  by  Mr.  Dixon, 
in  presence  of  the  officers  of  a  banli,  with  so  mucli  fidelity  and  precision  that 
the  very  ugners  of  the  bill  could  not  tell  the  difference  between  the  copies 
and  the  originaL  It  is  due  to  Mr.  Uixon  to  state,  that  he  has  obtained  a 
patent  fur  the  process  by  which  hank  bills  can  be  protedcil  from  his  own 
invention,  should  it  ever  fall  into  the  hands  of  rogues.  Tlie  imporiancc  of 
this  discovery  is  in  novrise  inferior  to  that  of  the  Doguerrcolyiic,  of  which 
we  have  heard  so  much  within  the  last  year. — Nrtr  York  Mirror — [We  gave 
a  description  of  a  lumllar  invention,  by  two  Prcuchmen,  in  the  Journal  fur 
August  lost,  page  30B.    Editor  C.  E.  and  A.  Journal] 

How  TO  Stop  a  Ronawat  lloa^n. — Mr.  Thomas,  of  St.  Jamcs's-strcet, 
has  just  perTccted  an  inveation,  the  object  of  which  is  lo  slop  Ihe  pn^treii 
of  hones  which  have  token  fright.  The  apparatus  is  thus  descrilied  by  Mr. 
Thomas  himself :— "On  the  nave  of  the  wheel  is  fixed  a  small  gim-metal 
wheel ;  in  front  of  the  axle  runs  a  steel  sjiindle,  with  a  small  eog  attached  ; 
over  the  ipindle  is  a  cylinder,  anil  Iu  wliicli  a  check-string  ii  atHxed.  The 
moment  it  is  put  in  action  Ihe  spindle  tilvooces,  and  the  cog  revolves  gradu- 
ally ronnd  the  gun-melal  wheel,  wliich  is  fixed  on  the  nave,  carrving  with  it 
reins  leailing  from  tlie  horse's  head,  comiioied  of  cat-gut,  or  of  iiatent  cord, 
covered  with  leather.  As  the  wheel  rcvohes,  tlic  cviimler.  wluch  is  about 
an  inch  in  diomelcr,  is  gathering  up  the  reins,  until  the  horse  is  brought  to 
a  stand-still ;  wlicn,  by  letting  loose  the  clicck-ilriiig,  Ihe  horse's  head  is 
immediately  free."  Mr.  Tliomai  has  very  appropriately  named  Ids  most 
valuable  invention  a  "  Carriage  Safctv,  orTiavelkr's  Life  Preserver." — It'atrr- 
>nf  Pitprr.  [We  lielieve  this  to  lie  a  similar  invention  In  inn-  patented  liy 
a  gentleman  of  Ihc  name  uf  Cnok,  anil  applied  lo  several  cnrrisgra.  and  to  a 
Brighton  stage  coadi,  about  10  or  12  years  a^;  at  th.it  liii"'  orders  were 
received  for  the  apparatni  at  a  shop  in  Long  .Vcrc. — En.  C.  E.  ii  A.  Jour.] 
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finds  the  followii^  general  relation  between  the  diflerent  data  of  the 
problem, 

a(f+c)(?+P')  {^  +  H'+^}-.\l=Ra,,  (A.) 

in  which  P  is  the  pressure  of  the  steam  on  tlie  iiiston,  before  the 
oommunicatioD  with  tlie  boiler  is  intercepted,  and  K  tlic  meiui  resist- 
ance on  the  piston.  This  equation  is  tlien  transformed  into  another, 
independent  of  P',  by  supposing  the  evaporation  of  the  engine,  or 
rather  its  efiective  evaporation,  to  be  known*    This  new  equation  is, 

'  =  a    ,7+Ptl/'+c  +  *"«-/$-c/  (^-^ 

where  S  is  the  volume  of  water  evaporated  per  minute,  and  trans- 
mitted to  the  cylinder  in  the  form  of  steam,  /  tno  length  of  the  stroke, 
/'  the  length  of  the  portion  traversed  by  the  piston  at  the  inoiiKMit  the 
steam  is  cut  off,  c  the  clearance  at  each  end  of  the  cylinder,  that  is, 
the  length  of  a  portion  of  the  cylinder  whose  capacity  is  cc^ual  to  that 
of  the  waste  soace  "beyoml  that  traversed  by  the  piston,  \\hich  is 
necessarily  iillea  with  steam  at  each  stroke. 

In  order  to  make  use  of  this  cqtiation,  it  is  evident  that  we  must 
know,  not  only  the  quantity  of  ^ater  actually  evaporated,  but  also  the 
quantity  lost  through  the  safi^ty  valve,  or  by  any  other  means. 

The  quiuitity  R,  which  is  the  total  resisting  pressure  on  the  unit  of 
surface  of  the  piston,  is  afterwards  decomposed  into  three  parts, 
namely,  the  resistance  arising  from  the  motiun  of  the  load,  whiirh  the 
author  calls  r ;  that  arising  from  the  friction  of  the  engine,  which  is 
expressed  by  (/+ Jr),  calling /the  friction  of  the  engine  imloaded, 
and  8  the  augmentation  of  that  friction  ))er  unit  of  the  load  r;  and  the 
pressure  on  tlie  opposite  side  of  the  piston,  which  is  represented  by 
j?f  and  is  equal  to  the  pressure  of  the  atmosphere  in  high  pressure 
engines,  and  to  the  pressure  of  coufleusation  in  condensing  engines. 
Thus, 

R  =  (1+9)  r+P+/' 

Substituting  this  value  for  R,  and  the  expression  k  for 


/' 


+  log. 


l  +  c 


(1.) 


I'+c   '   "°'/'4-c' 
the  equation  (1)  becomes  ^ 

_S    ^ 

'^       a     n+q[{i+i)r+p+/] 

In  Uw  calculations  relative  to  locomotive  engines,  three  terms  more 
are  to  be  introduced  into  the  expression  of  the  resistance ;  the  first  to 
ezpresB  the  resistance  of  tlie  air  against  the  train,  which,  increasing 
as  the  tquare  of  the  velocity,  conld  not  be  neglected  witliout  error ; 
the  second  to  express  the  resistsuce  offered  by  the  engiue  itself  in  the 
transport  of  its  own  weight  on  the  rails ;  and  the  third  to  take  account 
of  the  resistance  caused  by  the  Mast-pipe. 

The  above  general  equation  appears  to  be  very  complete,  and,  pro- 
▼ifled  we  are  furnished  with  the  means  of  ascertaining  the  quantity  of 
water  which  actually  passes  through  the  engine  in  the  form  of  steam, 
as  well  as  the  amount  of  the  various  parts  of  the  resistance,  and  pro- 
Tided  also  the  constant  values  of  ti  and  q  do  not  cause  too  great  an 
error  practically,  we  have  no  hesitation  in  siiying  that  it  will  be  found 
of  ^eat  utilitr  in  proportioning  engines  and  boilers  to  the  work  re- 
quired to  be  done. 


RIVER  OUZE  OUTFALL  IMPROVEMENT. 

This  Improvement  promises  to  be  the  prelude  to  others,  and  is  of 
great  national  importance,  the  success  ot  which  will  lend  to  similar 
nnprovements  in  other  i)arts  of  the  coast  of  England,  thereby  adding 
many  thousand  acres  of  rich  fertile  land  to  the  Kingdom;  in  our  own 
jtidgment  we  have  no  doubt  of  its  success,  if  it  be  not  marred  by  parish 
squabbles  and  the  grasping  appetite  for  pecuniary  comi)ensation  by 
aqUcent  landed  proprietors. 

We  have  before  us  an  elaborate  rejiort  relative  to  the  aljove  im- 
provement, by  Sir  John  Rennie,  accompanied  by  plans ;  it  ought  to  be 
read  by  all  landed  proprietors  comiecteu  with  property  on  the  sea  coast. 
We  regret  that  we  camiot  find  space  for  the  whole  of  the  report,  how- 
ever, we  will  give  a  lengthened  extract  of  the  most  interesting  part 
of  it. 

Trs  plan  for  obtaSning  this  most  desirable  result  consists  in  deepening  the 
Ootftlls  of  the  Onze,  the  None,  the  M'itham  and  the  WclUuul,  by  correcting 
and  stntightening  their  channels,  confintng  them  between  substantial  and 
weU-lbniied  banks,  carrying  aU  of  them  into  deep  water,  and  there  uniting 

1iewhokia<ime|«iieriIgTiii4  chcnnel  in  the  centre  of  the  Great  Wash  (ai 


shown  ui>on  the  accompanying  plan)  ;  a  work  which,  although  of  consider- 
able magnitude,  yet  presents  no  difficulties  in  the  execution  wliich  cannot  lie 
readily  overcome  by  the  provision  of  adequate  means.  The  natural  conse- 
quence of  these  measures  will  lie  the  closing  of  all  the  present  minor  chan- 
nels and  shoal  water  of  the  Wash,  which  are  now  fed  and  kept  open  chiefly 
by  the  rivers  above  mentioned,  the  circulation  of  the  tide,  and  the  agitation 
])rodnced  by  the  wind  over  such  an  extensive  surface,  which  prevents  the 
alluvial  soil  held  in  sus{>ension  by  the  waters  from  sulisiding,  so  that  it  is 
again  carried  hack  to  sea.  As  soon,  however,  as  the  present  channels  are 
diverted,  and  other  artificial  means  resorted  to  to  check  the  currents  and 
waves,  and  assist  the  accumulation  of  warp,  then  the  whole  of  this  extensive 
space  will  f)ecome  still  water,  and  the  silt  and  warp  which  is  held  in  suspen- 
sion, amounting  to  a  large  proportion,  will  l>e  deposited,  and  thus  in  a  com- 
paratively few  years  will  raise  tlie  snh-suil  sufficiently  high,  when  It  will  be 
converted  into  good  land,  and  may  be  wholly  embanked  from  the  tide.  By 
pursuing  the  above  system  of  operations  regularly  and  jndiciously,  the  soil 
will  accumulate  acconling  as  the  subjacent  sjiacc  is  removed  from  the  action 
of  the  waves  and  currents,  and  thus  the  aaiuisition  of  land  will  be  progres- 
sive, and  c(intribntc  to  the  expense  of  acquiring  the  remainder,  until  the 
whole  quantity  be  completed;  indeed  about  90,000  acres  are  now  Imre  at 
low  water,  and  a  large  fiortion  of  this,  viz.,  aliout  10,000  acres,  are  fit  to  1>e 
takcu  in.  By  way  of  illustration,  it  is  only  necessary  to  observe,  tluit  a  por- 
tion of  the  old  channel  of  the  Ouzc,  containing  800  acres,  which  was  deserted 
by  the  Eau  Brink  Cut,  has  been  waqied  up,  by  tlic  course  of  nature  alone, 
25  feet,  in  five  or  six  years,  and  the  whole  800  acres  is  now  under  cultivation 
ami  worth  from  30/.  to  70/.  an  acre;  1,300  acres  were  embanked  from  the 
Ncnc  AVasli  eight  years  since,  and  let  for  nearly  2/.  per  acre ;  since  that  period 
the  warping  of  the  remainder,  containing  between  1,000  and  5,000  acres,  has 
been  very  rapid,  amounting  to  in  parts  If  feet  perpendicular,  by  the  mere 
operations  of  nature  alone ;  this  has  l»ecn  further  increased  by  the  addition  of 
some  slight  works  within  the  last  two  months,  and  the  whole  of  this  will  be 
rrady  to  be  taken  in  in  about  two  years  from  the  present  time,  and  will  be 
mucii  more  valuable  than  the  1,300  acres  alrave  mentioned ;  and  if  the  system 
now  adopted  of  assisting  the  accumulation  of  soil  had  >)een  commenced  earlier, 
I  have  no  doulit  but  that  the  whole  of  the  Nene  Wash  might  have  been  under 
cultivation  by  this  time ;  above  3,000  acres,  I  understand,  have  been  taken 
in  also  along  the  shores  of  the  Welland  and  Witluim,  and  the  northern  side 
of  the  Great  Wash.  These  it  shouhl  be  obsenxd  are  mere  detached,  isolated 
operations  carried  into  effect  without  any  general  plan  and  system,  and  are 
necessarily  neither  so  efficient  or  economical  as  when  carried  on  upon  a  great 
unifurin  and  well-combined  scale ;  still,  however,  they  have  been  very  pro- 
fitable, and  have  well  repaid  those  who  undertook  them.  The  Outfall  of  the 
Ouzc  i.s  the  first  ami  principal  operation,  and  by  correcting  its  course  and 
channel  three  miles  may  be  saved ;  and  an  ailditional  fall  of  nearly  6  feet 
may  l>e  gained  in  the  low-water  line  l>ctwecn  Lynn  and  the  Thief  Beacon,  12 
miles  below  the  town.  There  arc  three  lines  by  wluch  the  new  channel  may 
l)e  carried ;  first,  by  taking  it  through  the  luclosed  lamls  belonging  to  the  late 
liOrd  William  Bcntinck ;  Kccondly,  by  straightening  and  confining  it  by  jetties 
rather  more  seaward  tlian  No.  1  into  deep  water;  and,  thirdly,  by  carrying  it 
through  the  Peter  Black  Sand  by  jetties  along  the  Norfolk  shore  into  deep 
water  in  that  direction.  The  first  Plan  is,  upon  the  whole,  shorter  by  one 
mile  than  the  Plan,  No.  2,  and  by  the  first  Plan  an  additional  fall  of  one  foot 
would  be  gained  in  the  current ;  it  would  also  be  nmre  certain  of  execution, 
more  easily  maintained  when  completed,  and  sooner  accomplished,  although 
ratlicr  more  expensive  in  the  outset. 

Tlie  Plan,  No.  2,  would  be  rather  longer,  more  uncertain,  and  not  so  good 
when  completed. 

Tlie  Plan,  No.  3,  is  objectionable,  in  consequence  of  the  great  lengUi  of 
shoal  water,  viz.  11  miles,  tlirough  which  the  work  would  have  to  be  carried 
before  it  would  arrive  at  deep  water ;  and  there  woidd  be  a  greater  difficulty 
in  preserving  it  when  made,  in  consequence  of  the  extensive  tract  of  shifting 
sar.ds  which  accumulate  along  the  shore. 

Tlie  expense  of  Plan,  No.  1,  would  amount  to  tlie  sum  of  250,000/.,  and 
the  other  two  rather  less. 

Tlie  Outfall  of  the  river  Nene  }>cing  5  feet  8  inches  lovrer  than  that  of  the 
Ou74!,  with  the  exception  of  beiug  advanced,  is  now  in  such  a  perjfeet  state, 
tliat  much  more  fall  cannot  lie  exiMscted ;  by  prolonging  it  downwards,  how- 
ever, into  deep  water,  so  as  to  unite  with  the  Ouze,  the  whole  of  the  inter- 
vening space  of  land,  amounting  to  several  thousand  acres,  would  be  gained 
hi  a  short  time. 

The  Wellaiul  and  Witham  Outfalls,  particularly  tlie  former,  arc  now  in  a 
very  defective  state;  they  may  however  lie  com[>leted  cither  by  carrying  them 
direct  across  the  Clays  into  Clayhole,  or  by  the  Maccarom  or  South  Channel, 
to  join  the  Nene  and  the  Ouze.  The  advantage  of  the  former  plan  is,  that 
the  distance  to  deep  water  is  considerably  shorter,  and,  in  consequeaoe,  it 
would  l>e  sooner  ctTccted ;  and  custom  has  hitherto  ]N)inted  out  Boston  Deeps 
as  the  natiu-al  entraaoe  or  roadstead  both  for  the  Welland  and  the  WiAhmn. 
On  the  other  hand,  looking  forward  to  one  general  grand  plan,  and  the  pros- 
]>cct  of  maintaining  the  general  Outfall  open,  there  can  be  little  doubt  but 
that  tlie  greater  the  body  or  mass  of  fresh  and  tidal  waters  that  can  be  brought 
into  one  channel  the  better,  and  the  greater  the  certainty  of  its  being  al)le  to 
uiaintaia  itself  open. 

In  order  to  effect  this  enlarged  view  of  the  suljiject,  the  junction  of  the 
Witham,  tlie  Welland,  the  Nene  and  the  Ouze  into  one  common  Ontfall  in 
the  centre  of  the  Great  Wash,  api>ears  the  best  and  most  certain  plan :  mon- 

OTer,  preoumiDg  tb«l  the  ^'itbaiu  and  the  WeUand  be  earned  eepaiatelj  int^ 
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Clayholc  Channel,  the  Ncuc  into  Lynn  Weil  and  the  Ouzo  along  the  Norfolk 
shore,  there  wouhl  tie  a  far  greater  quantity  of  retaining  embankments  to 
make ;  the  channel:;,  by  being  separate,  would  not  l>e  able  to  mahitain  them- 
selves open  so  well ;  the  land  gained  would  be  divided  into  several  separate 
islands,  which  would  render  it  more  diflieult  of  access,  and  consequently  re- 
duce its  value,  whiUt  the  expense  of  acquiring  it  would  Ik*  greater;  and, 
lastly,  the  boundaries  of  the  counties  of  Lincoln  and  Norfolk  wonld  be  dis- 
turbccL 

Presuming  that  the  four  rivers  in  question  be  tnnicd  into  one  common 
Outfall  in  the  centre  of  the  Wash  (as  shown  in  the  Plan),  and  the  other  re- 
quisite measures  carried  on,  there  would  most  probably  be  gained,  in  com- 
])aratively  a  few  years,  150,000  acres  of  land.  This,  if  taken  at  40/.  an  acre 
(and  a  great  proportion  of  that  acquired  lately  on  the  old  channel  of  the 
Ouze  is  now  worth  a  great  deal  more),  would  be  worth  6,000,000/.,  and,  after 
deducting  12/.  per  acre  for  the  expense  of  obtaining  the  greater  portion,  and 
15/.  per  acre  for  that  portion  lying  nearest  to  the  open  ocean,  would  amoimt 
to  the  snm  of  2,000,000/.,  leaving  a  clear  gain  of  4,000,000/.;  perhaps  an 
additional  quantity  may  l)e  obtained  hereafter,  although  it  is  unnecessar>'  to 
say  more  at  present,  because  the  other  when  carried  into  effect  will  alone 
form  a  sufficient  remuneration. 

In  addition  to  this  profitable  result,  the  following  may  lie  added : — 

First, — The  complete  natural  drainage  and  consequent  improvement  in  the 
salubrity  of  tlie  whole  district  of  low  lands  draining  by  the  0u7.c,  the  Ncne, 
the  Welland  and  the  Witham,  and  into  the  Wash,  amounting  to  about  900,000 
acres,  160,000  of  which,  as  above  mentioned,  arc  in  a  very  defective  state 
and  comparatively  valueless. 

Secondly, — The  navigation  of  all  the  rivers  would  be  so  improved  as  to 
occasion  no  incon>idcrable  reduction  in  the  charges  for  freight ;  there  wonld 
be  a  great  saving  in  the  pilot  and  harliour  dues;  the  deepened  channels  would 
admit  vessels  of  nmch  larger  tonnage;  and  the  ports  of  Lynn,  Boston, Spald- 
ing and  M1sl)ecli  would,  in  consequence,  be  rendercfl  much  more  available  for 
all  the  ]Hirposes  of  trade  and  merchandize. 

Thirdly, — ^The  shipping  interests  in  general  would  derive  great  benefit  in 
stormy  weather,  during  the  moft  prevalent  winds,  from  having  an  opportunity 
of  entering  a  roacUtead  equal  in  seairity  to  any  on  the  eastern  coast  of  Eng- 
land. 

Fourthly, — Tlicrc  would  be  one  uniform  cfticicnt  system  of  barrier  banks 
round  the  Great  Wash,  which  woulil  relieve  the  present  proprietors  from  a 
very  lu^vy  continual  tax,  amounting  at  times  to  20«.  and  30«.  ^icr  acre,  and 
at  the  same  time  guarantee  them  agaiuitt  all  danger,  of  inundation. 


LOCOMOTIVE  EXCAVATOR. 

M.  Gen'ais,  a  manufacturer  of  Caen,  and  a  member  of  the  Sni)e.rior  Council 
of  Commerce,  has  lately  presented  to  the  Acadeniy  of  Sciences  a  small  model 
of  a  locomotive  excavator  (Terassier  I^comoteur).  This  machine  may  be 
usefully  employed  in  the  excavation  of  canals  and  formation  of  railroads ;  but 
from  the  want  of  strength  in  its  construction,  it  seems  at  present  suitable 
only  to  an  alluvial  soil.  A  force  of  st<;am  of  from  two  to  three  horse-power 
is  required  to  work  it ;  it  clears  a  space  eight  feet  (2  m.  ."iO)  wide,  and  2  feet 
.3  inches  (0  m.  70)  deep,  and  advances  1  foot  ^  inches  (0  m.  38)  a  minute. 
Thus,  in  twenty-four  hours  it  completes  1800  feet  (547  m.  20)  in  length; 
having  cleared  out  3250  cubic  feet  (1000  cubic  metres)  of  earth,  which  is 
levelled  as  regularly  on  each  hank  as  it  could  be  done  by  the  hands  of  men. 
The  expense  in  twenty-four  hours  cannot  exceed  40  francs.  The  clearing  of 
a  cubic  metre  of  earth,  therefore,  costs  about  4  centime:^.  If  we  compare 
this  with  the  price  usually  paid,  the  advantage  of  the  invention  is  evident ; 
but  this  is  nothing  in  comparison  with  the  advantages  which  we  may  exjtect 
to  derive  from  the  great  saving  of  manual  lal)our,  and  from  the  rapid  increase 
of  works  so  1)eneficia]  to  the  industry-  of  the  count  n'. 

The  inventors's  first  idea  was  to  employ  men  in  levelling  all  occasional  ele- 
vations beyond  fifteen  inches  (0  m.  40),  but  it  was  found  less  expensive  to 
employ  the  machine  used  in  cuttuig  railroads.  His  plan  proceeds  on  tliP. 
same  principle.  Tlie  same  frame  which  carries  the  locomotive,  is  arranged 
so  that  tools,  attached  to  it,  can  work  upwards  from  the  surface  of  the  earth, 
instead  of  downwards,  and  thus  remove  these  elevations.  A  space  is  levelled 
equal  in  width  to  the  working  of  the  locomotive  excavator,  and  then  rails  arc 
laid  down  to  preser%'c  the  direction  and  the  level.  Tlic  locomotive  follows, 
excavating  and  throwing  out  the  earth  either  on  one  or  Iwth  of  the  banks, 
and  forming  an  inclined  plane,  on  each  side,  of  forty-five  degrees.  If  a  canal 
is  required  to  be  sixteen  feet  (five  metres)  deep,  or  deeper,  and  cannot  be  ex- 
cavated at  once,  there  is  attached  to  the  machine  l>eiiind,  an  axletree,  and 
cast-iron  wheels  irith  large  felloes,  by  wluch  means,  as  fast  as  the  first  cutting 
is  finished,  lines  are  traced  on  whidi  to  place  the  rails  for  tlie  second,  and  so 
as  to  preserve  the  original  level.  A  machine  capable  of  working  tsventy-feet, 
wide,  and  eight  feet  deep,  excavates  sixteen  cubic  feet  of  earth  in  a  minute. 

In  railroads,  the  process  would  be  nearly  the  same  as  in  canals,  except 
iliat  the  inclined  plane  on  the  sides  need  be  only  of  fifteen  degrees,  and  the 
earth  might  l>c  carried  &way  in  carts  wherever  it  was  wanted.  This  machine 
is  calculated  for  light  and  sandy  soils ;  and  is  so  constructed,  that,  should  it 
encounter  any  obstacle,  it  may  be  stopped  in  a  moment  to  prevent  accidents. 
Thus,  any  rocky  substance,  if  small,  can  be  lifted  up ;  if  large,  eon  Y)e  Inroken 
to  pieces  by  tlie  workmen,  and  carried  away  on  the  frame  of  the  machliie> 
after  removing  the  tools,  which  can  then  1)C  replaced,  and  the  woric  con- 
tinued. 


It  would  1)0  diflncult  to  give  a  more  particular  detail  without  the  aid  of  the 
plan,  which  the  inventor  has  transmitted  to  the  academy  for  the  use  of  the 
committee,  who,  as  well  as  ourselves,  have  seen  the  machine  at  work,  ^^^lat- 
cvcr  their  decision  may  be,  it  seems  to  us  that  the  only  question  now,  b  ti»e 
application  of  steam  to  the  excavation  of  canah  and  railroads.  The  employ- 
ment  of  this  machine  on  a  large  scale,  must  be  attended  with  great  advan- 
tages, whether  we  consider  the  difficolty  of  collecting  a  considerable  number 
of  workmen  on  one  spot,  the  increased  rapidity  of  the  work,  or  the  improved 
salubrity  of  low  grounds  by  the  draining  of  marshes,  and  the  removal  of  mi- 
asma and  its  consequent  diseases.  And  these  great  advantages,  if  the  ma- 
chine  of  M.  Gervais  can  really  be  employed  on  a  large  scale,  are  to  l)e  oh- 
tained  at  a  remarkably  small  expense.  Taking  the  model,  which  we  have 
seen  at  work,  as  our  data,  if  we  calculate  on  a  3-horse  power  steam-cngiuc, 
and  on  a  consumption  of  15  kilogrammes  (30  lbs.)  of  coal  per  hour,  wc  bhall 
find,  after  deducting  SO  per  cent,  interest  for  the  outlay,  and  making  ever>- 
allowance  for  repairs,  and  loss  of  time  when  the  macliine  is  not  at  work,  Uiai 
it  can  excavate  957  cubic  metres  of  earth  at  a  cost  of  48  francs  30  cenU; 
whereas  wc  now  pay  for  excavating  the  same  quantity,  478  francs  50  cent*. 
In  short,  the  invention  of  M.  Gervais  bids  fair  to  make  a  great  rc^-olution  in 
the  mode  of  excavation,  and  we  look  for^vard  with  a  degree  of  impatience  for 
the  decision  of  the  committee  of  the  academy. — Inventm't  Advocate, 


BUTE  DOCKS,  CARDIFF. 

In  our  last  number  we  gave  the  particulars  of  the  oi)cmng  of  these  docks. 
The  construction  of  which  was  entnisted  to  Mr.  Cubitt,  of  Ix>ndon,  ab  en- 
gineer in  chief,  and  to  Mr.  Tumbull,  as  the  resident  engineer.  The  following 
partiailars  are  from  a  statement  furnished  by  the  engineers : — 

"  The  river  Tafl",  which  falls  into  the  sea  at  the  port  of  Canliflf,  forms  a 
principal  outlet  for  the  mhiing  districts,  with  which  Glamorganshire  al)ouniU ; 
the  produce  of  these  mines  has  hitherto  found  its  way  to  market  throngh  the 
Glamorganshire  Canal,  but  its  sea  lock,  constructed  aliout  40  years  ago,  has 
long  been  found  inadequate  to  the  demands  for  increased  accommodation, 
consequent  upon  the  extraordinary  increase  of  J  trade  since  the  canal  was 
opened,  some  idea  of  wliich  may  be  formetl  from  the  fact,  that  acconling  to 
the  Canal  Company's  Report,  123,234  tons  of  iron,  and  226,671  tons  of  coal 
passed  down  in  1837— making  a  total  of  349,905  tons,  or  about  1,000  tons 
per  day. 

"  Tlie  Marquis  of  Bute  possessing  lands  in  the  neighbourhood  of  Canlitf, 
and  especially  an  extensive  tract  called  Cardiff  Moors,  where  docks,  wharfs, 
and  warehouses,  might  be  constructed  to  any  extent,  and  a  convenient  outlet 
made  into  the  well-known  safe  roadstead,  protected  by  the  headland  of  Pcn- 
narth,  obtained  in  1830,  an  act  for  constructing  a  new  harliour,  to  be  called 
*  The  Bute  Ship  Canal,'  and  has  completed  this  great  work  at  his  indi\idiial 
exjiense. 

"  The  principal  advantages  of  the  undertaking  arc  as  follow : — A  straight 
open  clianncl  N.N.E.  and  S.S.W.  about  three-quarters  of  a  mile  in  length 
from  CardiflF  roads  to  the  new  sea-gates,  which  are  45  feet  wido,  with  a  depth 
of  17  feet  water  at  neap,  and  32  feet  at  springtide.  On  passing  the  sea- 
gate,  vessels  enter  a  capacious  liasin,  having  an  area  of  abont  an  acre  and  a 
half,  calleil  the  outer  basin,  caladated  to  accommodate  vessels  of  great 
burden  and  steamers ;  the  main  entrance  lock  is  situated  at  the  north  end  of 
this  outer  basin,  152  feet  long,  and  36  feet  wide,  sufficient  for  sliips  of  GOO 
tons. 

"  Beyond  the  lock  is  the  inner  basin,  which  constitutes  the  grand  feature 
of  this  work.  It  extends  in  a  continuous  line  from  the  lock  to  near  the  town 
of  Cardiff,  1450  yards  long,  and  200  feet  wide,  an  area  of  nearly  20  acres  of 
water,  capable  of  accommodating  in  perfect  safety  from  300  to  400  ships  of 
all  classes.  Quays  are  built  on  each  side  for  more  than  two-thirds  of  its 
length,  finished  with  strong  granite  coping,  comprising  nearly  6,000  feet,  or 
more  than  a  mile  of  wharfs,  with  ample  space  for  warehouses,  exclusive  of 
the  wharfs  at  the  outer  basin.  To  keep  the  channel  free  of  deposit,  a  feeder 
from  the  river  Taflf  supplies  a  reservoir  15  acres  in  extent,  adjoining  the  basio. 
This  resen'ou:  can  be  discharged  at  low  water  by  means  of  powerful  sluicei 
with  cast-uron  pipes  five  feet  in  diameter,  and  by  10  sluices  at  the  sea-gates, 
so  as  to  deliver  at  the  rate  of  100,000  tons  of  water  per  horn*. 

"  The  feeder  was  commenced  in  1854,  the  first  stone  of  the  docks  laid  oa 
the  16th  of  March,  1837,  and  the  last  coping-stone  laid  ou  the  25th  of  May, 
1839. 

*'  Some  doubts  existed  whether  sufficient  water  could  be  supplied  to  keep 
the  channel  clear,  but  experience  has  already  shown  that  the  daily  dischaise 
is  more  than  adequate  to  the  removal  of  the  daily  deposit,  and  in  fact,  a  coa- 
siderable  portion  of  the  entrance  was  cleared  by  loosening  the  day  and  nudt 
so  as  to  be  carried  out  by  the  power  of  the  sluices." 

Some  idea  of  the  vastncss  of  this  undertaking  may  be  formed  from  the  fact 
of  its  having  already  cost  the  noble  Marquis  about  300,000/. ;  aiul  an  atldi- 
tional  expenditure  of  considerable  amount  will  1>e  incurred  in  the  erection  of 
warehouses,  &c.,  along  the  quays. 


Millkr'h  Patent  Firk-bars. — A  patent  has  been  taken  out  for  a  new 
fire-liar,  wliich  is  suited  not  only  to  the  common  steam-engine  furnaces,  b«t 
can  with  equal  facility  be  applied  to  the  furnaces  of  marine  engines,  and  the 
locomotive  engines  of  rail^-aj-s,  ftc.  Tlie  principle  of  the  invention  coniists 
in  moving  e«ch  idtoniite  bar  longitudinally  in  one  direction,  whilst  the  inter- 
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mediate  but  are  ui 

channelled  (utface  uf  Ilia  ban,  lireaks  u|i  Uic  I'ljiikeni  (he  iaHUut  lliey  are 
formeJ,  or  prcvcBU  tlieir  funnatiou,  and  thui  Iceepa  IliG  itir  wi}'  perfcctly 
frec.  Contuderable  atlcnlioii  liai,  from  time  to  tjiae,  been  paid  to  tlie  im- 
provenient  of  llie  lire-liar,  now  becaiae  of  to  much  importance  to  llie  aianu- 
farluring  coininnnity,  hy  men  eioincntiy  qualiRcd,  and  several  patenta  h»Tc 
heen  obtained  for  tlii«  purpOM,  all  of  wiiich  have  been  very  conaiderable  im- 
pnivenienti  over  tbe  ordinary  fire-bar.  The  object  of  the  inventan  not  beiug 
alwayi  the  uiiie,  lias  produced  a  great  variety  of  plana,  wliich  have  had  more 
or  lesi  merit.  IJrunlon,  and  alto  Steel,  with  a  view  to  an  equal  diitribution 
of  the  tire,  made  the  gCHle  itielf  revolve ;  othen  have  aiiaply  moved  the  Gre- 
hun,  with  the  intention  of  preventing  tbe  adlieaion  aC  cliuken,  and  the  con- 
acquent  olutniclioa  of  tlie  air-way.  This  ii  the  object  of  Miilcr'a  patent, 
whii-h.  bcinf  simple  in  its  priudpte,  of  eauy  coiutruction,  not  requiring  cxtra- 
■mlinary  strength,  and  cohbcquenlly  no  increased  weight  of  iuet«l,  the  object 
ia  atlaineil  with  little  incroucd  expcnu:  over  the  ordinary  fire-bar.  The  ad- 
vantagct  it  Mcitrts  sre  very  cousiilcrable :  for  not  only,  by  the  perfect  free- 
dom tnm  all  obttrudion  of  the  air-way,  is  tlie  combutUon  of  the  fuel  and 
id  heating  power  consiJerably  iucreased,  but  coal  of  an  inferior  quality  can 
be  iiwd  without  tbe  usnal  effect  of  choUng  up  tlie  grate.  By  the  vigorous 
combustion  which  this  grate  enaurea,  il  prevents  large  Diuiea  of  coal  fiDio 
pauins  away  uncon>nmed  in  tlic  furia  of  tniokc,  and  cansequenlty  must  effect 
a  considerable  saving  in  fuel.  The  itigcnions  patentee  is  the  chief  engineer 
of  tlie  evteniive  worka  of  Mesart.  Thomson  Urother!  and  Sons,  Priuiroae, 
near  Ctithcra,  where  these  liars  hnvc  been  for  some  time  at  work,  and  have 
fully  realised  the  eipectJitionB  of  (he  inveutor. — ifanehafer  Guardian, 

Ah  lUPSoritiiKNT  dm  Baukeb's  mill,  for  wliich  a  patent  has  been  taken 
out  liy  Mr.  Stirrat,  of  Nethercraig,  near  Paisley,  conaists  (boidca  an  inge- 
Diaos  vrater-joint  and  the  application  of  aomething  tike  tlie  ateam-engine 
governor)  in  a  beanliful  contrivance  for  preventing  the  friction  which  aroat 
from  the  centrifugal  action  of  tbe  water  on  tbe  revolving  arms  of  the  laa- 
chinc.  To  remedy  this,  the  patentee  lian  had  tlie  anus  of  his  machine  made 
with  an  eccentric  curve,  ralcnlnted  according  to  the  height  of  the  fall,  so  that, 
wlien  the  machine  is  in  operation,  the  water  ruihes  out,  at  iti  full  speed,  in 
a  !>lraighl  line  from  the  centre,  to  tbe  cxtrenuty  of  the  arm,  where  ita  power 
is  whnlly  exhausted  by  action  on  the  aides  opiioule  the  arificci  by  which  it 
ruiia  off.  Tlie  advautages  of  this  machine  are  said  lo  be  very  great.  In  the 
first  phicc,  while,  by  the  common  water-wheel,  in  some  circnmttancei,  only  a 
small  portion  of  the  water-power  con  be  used,  and  under  the  most  favourable 
circumstances  not  more  thau  Cj  per  cent.,  it  ia  calculated  that  by  this  new 
machine  not  less  than  US  per  cent,  of  the  motive  power  of  the  wUer  it  ren- 
dered available.  Secondly,  the  moat  triOing  rivulet,  provided  it  have  a  good 
fall,  ran  be  taken  advantage  of  by  Ibc  new  machine ;  and,  thinlly,  tbe  ei- 
pciise  of  Uic  improved  Barker  mill  is  uot  more  than  one-fifth  of  the  expeoH 
of  a  water-wheel,  to  vrork  in  the  same  itfeam. — jtberdeat  Herald, 


PROCEEDIMCM   OF   SCXEHTZnO   BOOZETIEB. 

INSTITUTION  OF  CIVIL  ENCINEEKS. 
CConlitMtd fnmi page  5\\.) 
itay  28. — Jambs  Walieb,  Esq.,  President,  in  the  Chair. 
CJFi'n;  BtU. 
Colonel  Pasley  stated  the  result  at  some  experiments  wldch  he  had  made 
with  a  diving-bell  in  the  Thames  and  in  the  Medway.  Tlie  common  rectan- 
gular diving  bell,  suspended  from  a  vessel  in  a  very  strong  tide,  was  com- 
pletely swept  under  the  boat,  and  in  aome  other  eaiea  it  awong  ronnd  half 
and  half,  or  was  twisteil  considerably  out  of  ita  proper  position.  He  attached 
lioat-shaiicd  cnda,  and  on  descending  at  the  half  ebb  of  a  atrong  flood  tide, 
the  Ih-11  was  lierfeetly  ateady.  lie  should  think  a  bell  fitted  in  tbia  manner 
would  >)c  exceedingly  advautageous  far  going  alongside  of  wrecks.  He  should 
recommend  Ibc  enita  lo  be  moveable,  and  if  the  wreck  were  athwart  the  tide 
lie  should  have  only  one  end  put  on,  and  bring  the  blnfF  end  agninat  the 
vmael.  An  experienced  diver  had  informed  bim,  that  in  the  current  of  the 
Danulic.  running  seven  knots  an  hour,  the  bell  ribraCed  tremendously.  Since 
this  arnuigemcDt  had  occurred  to  him,  he  discovered  that  a  similar  one  had 
lieen  proposed  to  the  "  then  Navy  Hoard,"  about  20  years  ago,  by  Mr.  W.  3. 
Smith,  who  had  been  employed  under  Mr.  Rennie,  but  it  does  not  appear  to 
have  Ijcen  Irieil.  Colonel  Paaley  promised  tlie  Inititulioa  a  more  detailed 
account  of  his  experience  on  this  important  subject. 

Cute  and  Pea.'. 
Mr.  Parkes  stated,  that  be  would  take  this  opportunity  of  the  pretence  of 
Mr.  Williams  to  lay  before  the  nteeting  tome  apedmen*  of  French  Peat, 
which  had  been  alluded  to  on  a  previous  oeeaiion.*  One  of  the  apeciment 
was  that  obtained  by  allowing  the  particlct  to  come  within  the  influence  of 
the  nalnral  forcei  to  wliich  the  atom*  are  tnbject.  The  aluteh  as  dredged  up 
boni  tlie  bottom  of  the  atreams,  in  a  stale  of  great  eotnminutlon,  wi*  put  into 
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monlds,  and,  contracting  ai  it  drleil,  ocquircil  considerable  density.  This 
was  an  instance  uf  dantity  due  lu  grailual  dri  itig  i  the  density  becauie  doubleil 
by  this  process.  Mr.  Purkcs  presented  a  spcciiueu  of  coke  from  comptCMeil 
peal ;  this  .Mr.  Williams  would  explain,  at  be  liad  taken  up  llic  subject  where 
every  one  else  had  left  off,  aud  had  succeeded  in  producing  density  by  me- 
chanical means,  at  a  motbiratc  cost,  and.  by  carlionizing  the  mass,  in  getting 
rid  of  llie  volatile  parlichu,  which  ore  injurious  as  a  fuel ;  be  thus  produced 
an  extremely  valuable  coke. 

Another  specimen  was  of  the  iiicrustatiun  on  (be  interior  of  a  gas  retoit ; 
it  was  a  coke  of  eitreiue  density  and  of  great  value  for  some  purgiotet,  but 
for  what  was  a  secret.  This  deposition  accumithiles  until  tbe  interior  of  tlie 
retort  ia  almost  filled  up,  leaving  uo  avoitabh;  s]iace  for  the  charge.  The  re- 
torts arc  bought  for  the  sake  of  this  coke,  which  is  a  perfect  carbon,  irtliin 
coating  of  carbouoceous  matter,  which  wouhl  otherwise  be  carried  olT  in  the 
gua,  is  deposited  each  charge. 

llr.  Lowe  was  not  aware  of  the  uies  lo  which  llii*  coke  could  lie  applied  ; 
but  il  was  of  extreme  diiiise  to  tbe  gas-makcra  j  be  believeil,  however,  thai  it 
was  uteil  to  produce  an  intense  heat.  It  is  toiuetiuies  slated  to  be  a  eorbnret 
of  iron,  but  a  porUon  from  Ibe  centre  of  the  mass  shews,  on  being  tested, 
uot  the  least  trace  of  iron.  It  ariics  naturally  in  the  process  of  gas-making, 
aud  the  rate  of  its  deposition  depends  an  the  tcmiieralnrc ;  as  Li  ttiose  retorts 
which  have  a  tendency  to  become  too  hot  tbe  deposition  goes  on  exceedingly 
fast.  There  were  many  curious  facts  connected  with  its  deposition ;  that  in 
a  horizontal  part  is  stratified  in  concentric  layers.  The  upper  porliona  will 
be  perfectly  sectile  and  form  admirable  crayons,  tliat  at  tlic  lower  part  will 
scratch  glass ;  it  decreases  in  density  &om  the  bottom ;  a  portion  of  the  sides 
partakes  of  both  qualities.  He  suspected,  that  a  large  quantity  was  sold  as 
block  lead. 

Mr.  tVilliams  remarked,  that  there  were  two  kinds  of  peat,  tbe  one  having 
a  density  due  to  impurities ;  this  it  useless  for  all  pur]ioses  of  metallnrgy. 
But  for  the  purest  carbon,  tlie  upper  auifacc  of  the  moss  iiiuit  be  used,  mid 
an  artificial  density  must  lie  communicated  toil;  it  i>  only  in  this  manner 
that  a  dense  aud  pure  coke  can  be  obtaineil.  The  ]>cat  having  this  artificial 
density  is  carbonized,  liy  which  all  the  volatile  matter  useless  in  combustion 
it  driven  olf,  ground,  and  then  bdiig  mixed  with  a  liituuiuoui  matter  tbe 
operation  of  nature  in  the  production  of  various  iiiecics  of  coal  may  be  closely 


the  Choh-. 

Tlie  following  were  liallolcd  tor  and  elected:  Samuel  Castle  Gml,  m  a 
Graduate ;  and  Earl  de  (iiey,  as  an  Honorary  Itlember. 

A  paper  was  read : 

'  On  Ihe  Dimetuimu  ami  Ptr^fiimmcf  ^Ukr  Jrehimtdfon  Sleamrr'  Ry 
Gromib  Rknnii,  F.H-S.,  &c.  &c.  We  gave  particulara  of  thl*  vessel  in  the 
lul  number  of  the  Journal. 

June  II. — Jamba  Siupson,  Esq.  in  the  Chair. 

Tlie  following  were  balloted  for  and  elected :  Hichard  Griffith,  oi  a  Mem- 
ber ;  and  Thomas  Pcnson  and  Robert  Aytonn,  at  Astocialea. 

'  On  tfarming  ami  I'ntilalnu/  Puilie  BnUdingt  and  AparlmenU,  mlk  on 
atxamt  qf  tht  mtlkodi  wkieh  baoe  been  meil  taecet^nMg  employed  far  en- 
ntrinf  a  lieailhy  elate  qflh  Alanephrre:     By  CiiAKi-Ka  Hooo,  F.R.A.S. 

Tlie  author  first  treats  of  the  constitution  of  the  atmoiphere ;  the  artificial 
changea  produced  in  it,  and  the  ofltd  of  these  chaises  on  animal  economy. 
The  researches  of  chemists  show  that  in  atmoaphcric  air,  unconlaminated  liy 
reapiration  or  other  means,  there  exists  from  21'!  to  205  per  cent,  of  oiygen, 
7D  per  cent,  of  nitrogen,  .^  per  cent,  of  carbonic  acid,  and  a  small  quantity 
of  aqueous  vapour.  Buaidea  these  there  arc  many  foreign  matten  insenaihte 
to  chemical  (esta,  but  quite  seiiiihle  lo  our  oiEons,  wherH)f  many  beingeatily 
decomposable  by  heat,  are  resolved  into  theii  constituent  gatet ;  to  (his  fact 
is  to  be  referred  the  wholesomeneat  and  pleatantnets  of  some  artificial  sys- 
tems of  heating,  or  the  contrary.  The  liydrometric  condition  of  tlie  atino- 
sphere  is  moat  remarkably  affected  by  change  of  tempenture.  as  the  quantity 
of  vapour  in  air  of  52'  F.  may  be  estimated  at  lintb  of  the  weight  <rf  air,  at 
59°  F.  at  i^h,  and  at  SS"  F.  at  ^Ih  i  when  theu  tlie  temperature  of  tbe  air 
wilhin  the  room  is  considerably  above  that  of  (he  air  without,  this  inereateil 
capacity  for  moisture  is  jiroduclivc  of  effects  prejudicial  to  the  health.  More- 
over if  iron  surfaces  of  loo  bigii  lempemturo  be  present,  the  vapour  may  be- 
came decomposed,  ita  oxygen  combining  with  the  iron,  and  the  hydrogen 
becoming  diffused  through  the  atmosphere.  Consequences  prejudicial  to 
health  from  these  causes  have  lieen  repeatedly  experienced  in  rooms  heated 
by  a  hot  air  cockle ;  these  effects  are  not  peculiar  (o  the  hot  air  cockle,  but 
vrill  result  in  a  greater  or  less  degree  whenever  aitiAciBl  warmth  is  produced 
from  iron  surfaces,  the  temperature  of  which  much  exceeds  212°  F.  The 
dryness  of  the  air  may  in  some  measure  be  remedied  by  moisture,  distributed 
artificially,  hut  the  effects  from  the  decomposiliou  of  the  particles  of  tnaltei 
cannot  be  ob\iated  by  any  artilirial  means.  The  system  of  Mr.  Benbardl  is 
peculiarly  open  to  these  objections,  as  the  [upet  nearest  tbe  tire  must  become 
Intensely  heated;  as  also  the  stoves  introduced  by  Dr.  Aruotti  since,  inde- 
pendent of  Ibe  difficulty  of  kee|iing  down  the  temperature  of  the  metallic 
surface,  carbonic  oxide  it  proiluccd  from  the  coke,  and  eorhnretleil  hydragsn 
i*  alto  fiunied  in  (he  slove.  The  gas  stove*  are  also  open  to  tbe  same  objec- 
tions I  moreover  the  quontitiea  of  water,  of  nitrogen,  and  of  corbonie  acid  ga* 
evoltcd  by  the  cotnbustion  irf  the  got  ore  extremely  deleteiioua.  In  the 
latler  cate  aqueont  vapour  will  be  in  esccta,  and  coDiequenlly  the  doe  qaon- 
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tity  of  perspirable  matter  it  not  carried  off  from  the  lungs  and  skin,  the  in- 
jurious effects  of  which  have  been  clearly  established  by  M.  Quetelct  in  his 
work  on  man.  The  injurious  effects  of  an  excess  of  nitrogen  and  carbonic 
acid  gas  are  too  well  known  to  require  comment. 

The  author  next  treats  of  the  best  methods  of  warming  buildings  in  order 
to  secure  a  healthy  state  of  the  atmosphere ;  and  having  shewn  the  di^ad- 
▼aotages  of  applying  heat  directly  to  any  surface,  he  points  out  the  method 
of  applying  it  indirectly,  as  by  steam  or  hot  water,  contained  in  iron  ])ipes : 
the  latter  is  more  economical  and  simple,  affords  greater  permanence  and 
equality,  admits  of  a  lower  uniform  temperature,  and  any  form  of  heating 
surface.  The  temperature  of  the  metallic  surface  rarely  exceeds  180^  F.  and 
never  reaches  212^  F.,  which  is  too  low  to  decompose  in  any  appreciable  de- 
gree ^he  organic  matter  contained  in  the  air.  Tlie  only  effect  is  to  increase 
the  capacity  of  the  air  for  moistnre,  which  is  readily  obviated.  The  surface 
which  is  intended  to  distribute  the  heat  should  be  a  good  conductor  and 
radiator,  and  the  material  which  presents  tliis  combination  in  its  highest  de- 
gree is  iron :  the  auionnt  of  heating  surface  which  will  be  required  depends 
on  the  building  to  be  warmed,  and  on  a  great  variety  of  circumstances ;  but 
as  an  approximate  rule  it  may  be  laid  down,  that  fur  a  church  or  similar 
public  building  the  cubic  contents  of  the  building  divided  by  200  will  give  the 
number  of  feet  of  surface  requisite  for  a  temperature  of  from  55°  P.  to  58^  F. 
in  the  coldest  weather  ordinarily  experienced  in  this  countr>'.  The  form  of 
the  beating  surface  is  immaterial  as  regards  the  action  of  the  apparatus,  but 
the  time  requisite  to  obtain  a  given  temperature,  and  the  permanence  of  that 
temperature,  depend  on  the  mass  of  heated  matter ;  the  relative  times  of 
heating  and  cooling  being  inversely  as  the  mass  divided  by  the  superficies.  A 
rapid  circulation  of  the  water  may  be  obtained  by  increasing  the  elevation  of 
the  ]>ii>es  above  the  boiler,  but  it  is  considerably  influenced  by  any  alterations 
in  the  bore  of  the  pi])es.  One  great  advantage  in  this  apparatus  is  its  i>erfect 
safety,  as  the  water  at  some  point  is  always  oi>cn  to  the  atmosphere,  whereas 
in  the  system  of  hermetically  sealed  pipes,  containing  steam  or  hot  water 
under  a  pressure  of  from  ten  to  fifty  atmospheres,  this  security  can  never 
exist. 

3. — The  anthor  lastly  treats  of  ventilation ;  a  subject  of  the  greatest  im- 
portance, independent  of  the  changes  already  alluded  to  as  produced  in  the 
atmosphere  by  overheated  surfoces,  since  all  air  respired  from  the  lungs  is 
found  to  have  lost  a  proportion  of  its  oxygen,  and  to  liave  acquired  a  pro- 
portion of  carbonic  acid  gas  and  vapour,  and  the  quantity  of  air  which  will 
require  to  Ims  changed  may  ))C  taken  as  3|  cubic  feet  per  minute  for  each  i>er- 
son  a  room  contains.  Tlic  author  dwells  at  considerable  length  on  the  phy- 
siological effects  consequent  on  these  changes,  and  details  several  striking 
instances  of  the  great  advantages  resulting  from  improved  ventilation,  in 
places  which  bad  previously  lieen  unhealthy.  All  ventilation  may  be  placed 
in  one  of  two  classes,  the  natural  or  the  mechanical ;  in  the  former,  the  ex- 
cess of  temperature  of  the  air  is  the  primum  mobile  of  the  efflux,  and  the 
rapidity  of  the  discharge  may  be  much  increased  by  artificially  raising  the 
temperature  of  the  discharging  pipe.  Ventilation  by  mechanical  means,  as 
by  pumps,  or  by  fans  rotating  with  a  great  velocit}',  may  be  most  advantage- 
ously employcil,  wherever  mechanical  power  is  used  for  other  purposes ;  the 
great  efficacy  of  this  latter  mode  is  prove<l  most  unquestionably  by  the  ex- 
perience of  the  manufecturing  districts.  Tlie  former  method  has  recently 
been  tried  on  a  very  large  scale  at  the  House  of  Commons,  and  it  is  calculated 
by  Dr.  Ure  that  38  times  more  fiicl  is  expended  in  producing  the  same  effect 
by  chimney  draughts  than  by  mechanical  power.  It  appears,  however,  that 
the  natural  method  of  ventilation,  by  the  spontaneous  effusion  of  the  heated 
air,  through  openings  in  the  ceiling,  is  the  best  calculated  for  ordinary  pur- 
poses ;  but  that  in  all  extraordinary  cases  ventilation  by  some  meclianical 
means  is  the  only  economical  and  eflicacious  method. 

A  paper  was  read  on 

'  Experimental  Rnearehea  upun  the  coti  qfthe  Light  afforded  by  different 
Lampt  atid  Candlee*  By  Andbew  Urk,  M.D.,  F.R.S.,  &c.  &c.  We  pub- 
lish^ this  paper  in  the  last  September  Journal. 

June  18. — Thk  Prrbident  in  the  Chair. 

A  paper  was  read  giving  *  An  Account  i\f  the  New  Stone  Bridge^  over  the 
River  Lea,  at  Stra^ord^e^Bow*  By  John  Buldry  Redman,  Grad.  Inst. 
C.  £.  We  published  engravings  and  an  account  of  tlds  bridge  in  the  last 
April  Journal. 

*  A  new  plan  qf  comtmetion  qf  SUdktg  Gatet  /br  the  Entrance  Locke  qf 
Docket  ifc*    By  J.  C.  Sinobls,  Engineer  of  the  Waterstaat,  IloUande,  6lc. 

The  improvement  suggested  consists  in  substituting  for  the  ordinary  Lock 
Gates,  Sliding  Gates,  traversing  the  ends  of  the  lock  on  rails  laid  on  sills, 
drawn  across  by  chains  and  capstans.  The  author  in  proposing  this  mode  of 
construction  asiumes,  that  when  a  lock  exceeds  50  feet  in  width,  ordinary 
gates  must  be  abandoned  and  caissons  used.  The  advantages  offered  by  it 
are,  diminishing  the  length  of  the  lock  by  that  of  the  ordinary  opening  gate, 
consequently  the  volume  of  water  to  fill  the  lock  is  lessened  in  the  same  de- 
gree, and  reducing  the  number  of  the  locks ;  for  as  a  small  elevation  is  essen- 
tial to  the  strength  of  the  ordinary  gates,  the  sliding  gates  may  on  the  con- 
tk-ary  be  made  of  almost  any  height  without  any  fear  of  impairing  their 
strength  or  solidity. 

In  the  description  of  the  Plans  accompanying  the  paper,  great  stress  is  laid 
on  the  whole  length  of  the  lock,  with  tlie  exception  of  that  part  across  wliicfa 
tlte  gate  travcrsn,  being  constructed  on  an  invert  arch,  thus  giving  greater 
toUdity  than  where  a  flat  floor  only  in  med,  either  for  the  whole  lengthy  or 


for  the  wide  space  necessaiy  for  the  ordinary  gates  to  awing  upon.  It  is 
acknowledged  that  more  masonry  is  required  in  this  mode  of  eonatnietioa, 
but  it  is  argtied  that  the  extra  eipense  will  be  met  by  the  anYing  in  the 
length  of  the  lock  and  in  the  quantity  of  the  water  used. 

In  constructing  the  Sliding  Gate,  the  timben  of  wkieh  are  croee  hneed 
and  strutted,  and  then  covert  with  planking  on  both  sidea,  the  rule  to  he 
observed  is,  that  the  thickness  of  the  gate  is  one-fourth  of  the  width  ef  the 
lock,  so  that  the  main  bracing  timliers  are  at  an  angle  of  20*°.  TheM  ere 
crossed  by  other  timbers,  also  diagonally  braced,  extending  the  vertleal  height 
of  the  gate,  so  as  to  give  that  combination  beat  calculated  to  withatuid  the 
pressure  of  the  water  on  either  side.  To  obviate  the  difllculty  frf  aekting  in 
motion  so  hea\7  <^  ^'^^  ^  ^^^  sliding  gate,  it  is  proposed  to  plaee  within  it 
some  barrels  filled  with  air,  which  by  their  buoyancy  would  reUere  the 
rollers  of  some  fiortion  of  the  weight,  and  enable  the  gate  to  traverse  nMNt 
easily. 

Mr.  Palmer  observed,  that  the  author  could  hardly  be  acquainted  with  the 
modem  practice  in  constructing  locks  in  this  country,  aa  timber  bed  for  a 
long  period  been  but  little  used  in  the  lock  chamber.  His  practiee  had  been 
invariably  to  have  an  invert  arch  at  a  lower  level  than  the  lock  ehamhsr. 
He  was  now  constructing  at  Port  Talbot,  in  South  Wales,  a  lodi  ef  4ft  ieet 
span,  in  which  there  was  at  invert  arch  built  of  stone,  3  feet  thidc«  with  hie 
lime,  placed  on  a  stratum  of  concrete,  2  feet  thick,  the  concrete  being  com* 
posed  of  four  parts  of  gravel  and  sand  to  one  of  lime ;  above  this  invert,  the 
floor  was  filled  in  with  2  feet  thick  of  brickwork,  laid  in  Roman  cement 
Beneath  the  roller  curbs,  stones  were  placed  to  bed  them  upon.  Eadi  leek 
gate  weighed  about  40  tons,  one  half  of  which  was  borne  by  the  heel-post 
and  the  other  half  on  the  rollers,  yet  there  was  no  difllculty  in  moving  it  at 
pleasure.  The  depth  of  the  water  was  30  feet,  and  sometimes  the  whole 
column  pressed  on  the  gates,  yet  no  injury  was  feared.  There  had  been  great 
difllculty  with  the  water  during  the  course  of  construction,  but  the  invert  and 
the  side  walls  placed  on  it  were  perfectly  sound,  and  able  to  withstand  any 
pressure.  He  apprehended  that  the  sliding  gate  would  be  much  heavier  than 
the  common  gate— that  the  expense  of  construction  would  be  greatei^-and 
he  could  not  discern  any  compensating  benefit  to  result  irom  its  adoption. 

June  25. — John  Macnbill,  Esq.  in  the  Chair. 

The  following  wcreballotted  for  and  elected :  J.  F.  Hanson,  John  UewdliB, 
and  W.  LlewelUn,  as  Associates. 
The  following  communications  were  read  in. parts-— 

'  On  Steam  Enginee,  particularly  with  rrferenee  to  their  eontmmptim  qf 
Steam,*     By  Josiah  Parkes,  M.  Inst.  C.  E. 

'  On  the  Analytia  of  a  portion  qf  the  Iron  Heel-plate  qf  the  Sfem^Mif  ^ 
the  John  Bull,  Steam  Veseei:    By  David  Mushet,  A.  Inst.  C.  E. 

The  action  of  the  sea  water  had  converted  the  iron  into  a  subatance  some- 
what resembling  ])lumbago.  Mr.  Mushet,  after  analysing  it,  considers  this 
substance,  which  had  been  called  marine  plumbago,  to  be  composed  neariy  as 
follows : 

Carbonic  acid  and  moisture      -        -        -  20 

IVotoxyde  of  iron  ....  35*7 

Silt  or  earthy  matter       .        -        -        -      3-2 

Carbon 411 

100 

'  On  a  method  of  Dowelling  Timber  by  Iron  Doweli  and  Aepkatie.    By  M. 

J.  l^RUNEL,  M.  Inst.  C.  E. 

'  On  the  Expansion  qflron  and  Stone  in  ttructuree,  at  ehewm  by  oAerrw- 
tione  on  the  Southwark  and  Stainet  Bridges*    By  Gboros  Rbzotib,  F.B.S. 

&c.  &c. 

<  A  theoretical  calculation  qf  the  amount  qf  Fuel  tawed  by  warkm§  Stmm 
expantively*    By  J.  W.  Lubbock,  Hon.  M.  Inst.  C.  E. 

*  The  following  communications  were  announced  as  received  t— 

'  Observationt  on  the  efficiency  or  grott  power  qf  Steam  exeried  on  f Af 
pitton,  in  relation  to  the  reported  duty  qf  Steam  Enginet  ki  Cormwali  ai  de- 
ferent periods.*    By  John  Scott  Enys,  A.  Inst.  C.  E. 

'  Specificationt  and  Drawingt  qf  the  Gat  Jrorit  at  MiddlMbro-^n-Tttt! 
By  Petrr  HenI^brson,  A.  Inst.  C.  E. 

*  On  the  conttrurtion  qfthe  Cherbourg  Breakwater;  with  a  Drawimg.'  By 
G.  S.  Dalrymi'lb. 

*  Drawing  and  Detcription  qfthe  Cqjfire  Dam  at  the  new  Ilomtet  qfParUt' 
ment*     By  G.  S.  Dalrymplb. 

The  meeting  of  this  evening  concluded  the  session  of  1839. 


INSTITUTE  OF  THE  ARCHITECTS  OF  IRELAND- 

On  Monday  evening,  11th  ult.,  the  members  of  the  Royal  Irish  Aeedeayi 
Sir  William  I'lamilton  in  the  chair,  called  u^ion  Mr.  Morrison,  Vicc-Presideat 
of  the  above-named  learned  body,  for  a  statement  of  the  nature  of  its  objects; 
and  the  learned  gentleman  having  complied  with  the  demand,  a  reaolnlioB 

in  favour  of  th«  toi^tiU^  wfl  noTedr  nccwdied,  mi  uMninvttiljr  adof^ci 
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The  c^jvrirnrnts  of  wliich  tlio  proscnt  is  a  notice,  woro  commenced  by  Mr. 
FairlKjini  in  March,  li<37,  when  a  nuiiilicr  of  Lars  of  Coeilralon  iron  cast  from 
tin'  huini*  njcMlrl.  5  iVot  lonp  anil  1  inch  square,  were  nlaci'd  horiz<:ntally  on 
l>r^>[Vi  1  fci-t  U  indies  o&imilrr.  and  had  ditl'ercnt  Mcigiits,  as  2\.  3.  3i.  ami  4 
cu  t..  i.'.itl  upon  the  middli"  cf  oarh  :  the  last  uc'ii{ht  being  ^^  ithin  a  fow  mjunds 
(if  liio  brirakinu;  Moight.  The  intention  was  to  ascertain  what  eflert  uoukl  arise 
from  each  (jf  thes4>  m eights  lyin^  constantly  ujkiu  the  K'lrd.  The  rci<ults  arc, 
1st.  The  bars  are  still  bearini;  the  loads,  and  ai-iKirently  may  do  so  for  mauy 
vc.irs.  2nd.  'Hie  deflect  ions,  winch  are  frequently  niea>ure<l.  the  tem^iprature 
1  einjJT  ob^iirved  at  tlie  time,  are  constantly  increahiiij?.  th<iu^h  iir  a  dei-reasing 
ratio."  a  tart  A\hiih  shoMs  that,  though  cast  iron  may  lo  safely  Kwdinl  far 
beyond  what  has  hitherto  been  deemifl  prmlent.  still  it  is  extremely  ^I'^l^ible 
Ihiit  the  bars  are  Hdv.incin^r.  by  liowever  slow  d'  grecs,  to  ultiniaie  destruction. 

The  Jiarotf  Eugene  dn  Mt'sn'ii  trare  a  (lescnjttion  of  a  Safely  Lamp,  invented 
by  Urn  in  1834. 

He  stated,  thrit  he  had  presenti'd  it  to  the  French  government  in  IfeJ^T.  and 
that  it  had  been  iiow  luloptitl,  after  a  fa\ourab!e  reiH)rt  U])on  it  by  M.  Ch. 
Combes. 

This  lamp  con.%ists  of  a  1  ody  of  flint  glass,  defended  by  a  ilozen  of  iron 
bars.  Till'  air  is  admit ti-d  by  two  conical  tubi-s.  inserted  <it  tlie  l.ottom.  which 
arc  cappe«l  with  wire  gau/e.  an«l  enter  by  the  side  of  the  flame.  The  latter 
rises  into  a  chimney,  which  has  a  piece  of  metal  placed  in  the  furm  of  an 
arch  over  its  lop  :  the  chimney,  howexer,  Ijeing  quite  ojien.  'llieciin-sequenco 
of  liiis  constructinn  is.  that  a  strong  current  is  constantly  imsMug  up  the 
chimnr»y.  Mbt-n  cnri»iiretled  hvtlrnjien  ]h'isst»s  in,  the  fact  is  disct)vered  by 
numerf'Us  small  ex  pb  sic  m^.  and  the  whole  glass  work  is  thrown  into  vibrations 
A%)t;i]i  emit  a  louil  and  shrill  sound,  which  may  be  heard  at  a  very  consider- 
nMe  distapce. 

Prof,  (iriih am  stated,  that  tlie  novelty  in  Tteron  du  Mesnil's  lamp  was,  the 
circumstance  of  the  cbimnev  being  quite  open.  He  conMilered.  that  the  l.'unp 
was  left  n^most  perfect  by  tbat  philo^foplier,  and  tliat  all  accidents  proceeded 
from  carelessness.  He  alluded  to  the  deleterious  eflecls  of  tlie  after-damp. 
or  carUjiiic  acid  left  in  the  a  mosphere  of  a  niine  after  an  explo.sion.  whidi 
is  bclieveil  to  occasion  often  greater  loss  of  life  amtmg  the  miners  than  the 
original  explo.M(  ii.  and  often  prevented  asiii stance  U'ing  rendered  in  case  of 
accidents.  In  many  ca.<e<.  it  was  certain  that  Hie  oxygen  of  the  air  was  not 
exhaittel  )  y  iIm*  eNidosion.  although,  from  tlie  pres«'nee  <if  five  or  ten  ikt 
cent,  of  carl  <»nic  ruitl.  it  wj:s  n  inlered  irrespirable.  Tlie  atmospliere  migiit, 
therefore,  be  rendered  respirable  by  withdrawing  this  carl-imic  acicl.  and  lie 
supirested  a  niithod  by  \ihich  this  might  Ije  eflected.  He  liad  found  that  a 
mixture  of  ilry  slHl>.e<l  lime  cind  poundinl  CilauU^r's  salts,  in  equal  i)rn)>ortions, 
has  a  singular  a\idiiy  for  carUinic  acid,  and  that  air  miqht  be  purified  com- 
pletely troin  that  del'eier'ous  giis.  by  inhaling  it  through  a  cushion  of  not 
more  than  an  inch  in  thickness,  filled  with  that  mixture,  which  could  be  done 
wifhotit  difllculty.  He  stt^gesled  the  use  of  nn  article  of  this  kind  by  {htsous 
who  descended  into  a  mine  to  afford  assistance  to  the  sufl'erers.  alter  an 
explosion  :  indeed,  wherever  the  s.'ifety-lamp  was  necessary,  and  tlie  occur- 
rence oi  an  explosion  possible,  the  possession  of  this  Ilme-filtcr  would  be  an 
additional  source  of  security. 

(hi  a  siftatt  Voltiitc  fiiittery  of  extraordinary  energy.    13y  "SV.  R.  Grove,  Esq. 

In  a  letter  pub)i^hed  in  the  Phil.  Mag.  for  Febmary.  I  stated  (^aid  the 
author)  s<.ime  reasons  for  hoping  that  by  changes  in  the  constituents  of  vol- 
taic Ciiml'inations  of  lour  elements,  we  might  greatly  increase  their  energy. 
At  that  period  1  souebt  in  vain  for  improvements,  which  a  fair  induction 
convinced  me  were  attainable,  hut,  bi>ing  in  the  country,  all  my  eu^ierimcnts 
wen?  Mith  copper  as  a  ne:;ative  metal.  I  was  constantly  unable  to  use  con- 
centrated nitric  acid  as  an  electrolyte,  mid  its  imiH)rtancc  never  occurred  to 
me  until  forced  upon  my  luitice  by  an  experiment,  which  1  made  at  Paris  for 
a  difleient  object.  'Ibis*  was  an  endeavour  to  prove  the  dissolution  of  ^old  in 
nitro-muriatic  acid  to  U'  an  electrical  phenomenon,  or  rather  that  this  (as  I 
believe,  with  Sir  Humphrey  Davy,  eveiy  other  chemical  jihenomcnon.) could 
be  resolved  into  an  electrical  one.  by  o|)eratinj^  up<m  mai>.M>s  instead  of  mole- 
cules. The  cxjieriinent  was  the  following: — 'Ihe  extremities  of  two  stri[)s  of 
gold  leaf  were  )n)mer:.ed.  the  one  in  nitric,  the  other  in  muriatic  acid,  contact 
etwccn  the  two  liquids  Ijcing  {wrmitied.  but  mixture  preventeH,  by  an  inter- 
pi.seil  porous  diaphnigm.  In  this  case  the  gold  remained  uiulissolved  for  an 
indefinite  i>eriod.  Init  the  circuit  l»cing  completed  by  metallic  contact,  either 
mediate  or  immediate,  the  strip  of  gold  in  the  muriatic  acid  was  instantly 
dissolved.  Thus,  it  .seems,  that  the  affinity  of  gold  for  chlorine  is  not  able 
Alone  to  decompose  muriatic  acid  ;  but  when  it  is  aided  by  that  of  oxyuen  for 
liydrogen.  the  Ji^compositit  n  's  eflecied.  Tlie  phenomenon  bears  mi'icii  ana- 
logy to  ordinary  cases  of  double  decoini)Osition.  The  two  gold  striits  in  the 
experimmt  bring  connecte<l  with  a  galvanometer,  occasioned  a  considerable 
deflexion  ;  and  it  nr»w  wcurred  to  me,  coupling  this  experiment  with  my  pre- 
vious observations,  that  these  same  liquids,  with  the  substitution  of  zinc  and 
platinum  for  the  gold  leaf,  would  produce  a  combination  of  suriiassing  energy. 
My  e.\{K<ctations  were  fully  reali/cd  ;  and  on  the  1  tli  of  April,  M.  Uec<iuerel 
pnspnted  to  the  In&tiluic  a  small  battery  of  my  construction,  consisting  of 
.*^'ven  licjucur  i;1a^ses.  containing  the  bowls  of  common  tobacco-pipes,  the 
metals  zinc  and  platinum,  and  the  electrolytes  concentrated  nitric  and  dilute 
muriatic  acids.  This  little  apparatus  produced  eflecls  (jf  decomiKisiiion  equal 
to  the  most  powerful  batteries  of  the  old  construction.  I  have  since  thii 
tried  various  combinations  uiMin  the  same  principle,  anfl  though  some  of  the 
rarer  suistancr-s — such  lor  in.stance,  as  cliloric  acid — have  protluced  powerful 
efiects,  ]  have  found  lutne  su|:erior,  and  few  e<jual,  to  the  preceding.  1  have 
therefore,  directed  my  attention  to  using  these  materials,  and  rendering  the 
uiiparatus  more  ecnnumical,  although  I  soon  found  that  it  was  not  so  ex^>en- 
jiive  as  it  at  first  aiip«»ared — the  phuinum  remaining  unaltered.  Dilute  nitric 
ocid  diminishes  tlie  energy:  nitro-sulphuric  acid  acted  as  un  electrolyte  much 
^8  nitric  acid  ;  it  is  fin  excellent  conductor,  yielding  oxygen  at  the  anode,  and 
hydrogen  at  the  cathode.  Appl)ing  this  to  my  battery,  1  found  it  I0  8uccee<l 
admirably,  and  hence  a  cons  derable  diminution  of  exjience  on  tlie  side  of  the 
cine,  and  found  salt  and  water  nearly  equal  to  dilute  muriatic  acid.    It  also 


removes  the  necessity  of  amalgamating  the  unc  :  but  it  somctimei,^  tboogh 
rarilv,  disaggregates  the  porous  ware.  fn»m  the  crystallization  of  nitrate  of 
soda*:  and  tlierefore,  in  large  batteries.  I  shuuM  prefer  muriatic  acid  dilntid 
with  five  times  its  volume  of  water.  By  using  fiittened  panillelopiped-iliaped 
vesseK  the  concentrated  acid  is  much  economized,  and  the  metals  apprui- 
mated.  Now.  occonling  to  Prof.  Kitcliie,  the  power  is  inversely  as  the  lyuw 
rofld  of  the  distance  between  the  metals.  The  hastily  constructed  batleiy 
which  1  liave  to  ]iresent,  consists  of  cin  outer  case  of  wood,  height  7\  inchcfl, 
breadth  .•>,  width  3,  (it  .^should  Ije  of  glazwl  earthenware,  similar  to  the  Wd- 
lasti»n  troughs.)  seiMinited  into  four  cominrtments  by  class  divisions;  is 
these  comimrtments  are  placed  four  tlat  porous  vessels,  the  interior  dimea- 
sions  of  w  hich  are  7,  2),  and  3-lOtlis  of  an  inch,  the  thickness  of  the  wslli 
i  inch :  they  contain  each  three  measuretl  ounces ;  the  metals,  four  pain. 
exiM}se  each  a  surface  of  16  square  inches,  and  the  Iwittery  gives,  by  decon- 
])o.sition  of  acidu'ated  water,  3  cubic  inches  of  mixed  gases  |n.t  mimite;  char- 
coal {)oints  Uirn  brilliantly,  and  it  heats  ti  inches  of  matinum  wire  of  an  inch 
diameter ;  its  effect  upon  the  magnet,  when  arranged  as  a  single  pair,  is  iiru- 
])ortiona11y  energetic ;  it  is  constant  for  abriut  an  hour  without  any  rreih 
supply  of  acids.  Tlie  porous  vessels  are  identical  in  their  constitution  with 
the  common  tobacco  pi iK>.  As  far  as  my  experiments  go,  its  power,  with 
reference  to  the  common  constant  battt?ry,  is  ctetet it  paribus  a«  six  to  one,  \mx 
tlie  relative  proportions  vary  .somewhat  with  the  series.  The  cost  of  the 
apixiratus  is  2/.  2s.  During  the  operation  of  this  battery,  the  nitric  acid,  by 
lo.sing  successive  ])ortions  of  oxygen,  assumes  first  a  yellow,  then  a  green, 
then  a  blue  colour,  and  lastly  becomes  (lerfectly  aqueous  ;  hydrogen  is  now 
evulve.l  from  the  platina.  the* energy  lowers,  ana  the  action  Deconiirs  incon- 
stant, it  is  worthy  of  remark,  an  an  argument  for  the  secondary  nature  cff 
metallic  precipitation  by  voltaic  electricity,  that  the  oxidated  or  dissolred 
nnc  remains  entirely  (or  at  least  bv  fur  the  greater  portion;  on  the  jcinc  side 
of  the  diajiliragm  :  the  hydrogen  alone  apiH>ars  to  oe  transferred :  and  yeC 
the  reversal  of  aflinities  which  the  theory  oT  reduction  by  nascent  hydrogen 
8upiM)ses.  is  an  enigma  diflTieult  of  solution.  I  have  invariably  observed  in 
this  battery,  a  current  of  endo.smnse  from  the  zinc  to  the  platinum,  or  w ith 
llie  current'  of  positive  electricity. 

Tlie  rationale  of  the  action  of  this  combination,  according  to  the  chemical 
thettry  of  galvani.tm.  appears  to  be  as  follows: — In  the  common  zini'  arid 
eopi>er  combinatiim,  the  resulting  ^ower  is  as  the  aflinitv  of  the  anion  of  ibr 
electrolyte  for  zinc,  minus  its  a (iini I y  for  copivr  :  in  tfie  common  constant 
battery  it  is  as  the  aflinitv  of  the  anion  for  zinc,  plus  tliat  of  oxygen  for 
hydrogen,  minus  that  of  nydrogen  for  cop^icr.  In  the  combination' in  ques- 
tion, the  resulting  power  is  as  the  aflinity  of  the  anion  for  /.jnc,  phis  that  of 
oxygen  for  hydrogen,  minus  that  of  oxygen  for  azote.  Nitric  acid  betoK 
much  more  readily  decomiiosed  than  sulphate  of  copper,  resistance  islesseacd 
and  the  power  increased ;  and  no  hydrogen  being  evolved  from  the  negatire 
metal,  there  is  no  precipitation  upon  it.  and  consequently  no  rountcr-actioB. 
I  nexKl  scarcely  add  a  word  as  to  the  importance  of  impro\'eroent8  uf  this 
descriptitm  in  the  voltaic  battery.  Tliis  valuable  iastrument  of  chemidl 
rr search  is  thus  made  portable,  aiid,  by  increased  power  in  diminished  spare, 
its  ad:iptation  to  meciianical,  es^vcially  to  locomotive  purposes,  bectmn 
more  feasible. 

Mr.  S{N>ncer  then  exhibited  a  cylindrical  battery,  so  as  to  include  great 
intensity  in  small  space.  Prof,  draham  considered  Mr.  Grove's  liatter)  is 
iin]>ortant  improvement,  and  could  only  account  for  its  power  from  the  cir- 
cuni'^taiice,  as  in  Daniell's  battery,  of  the  n.*moval  of  hydrogen. 

Prnf.  IVhewell  communicated  some  tide  observations,  forwarded  to  Aim  by  tin 
Russian  Admiral  Lutke. 

'llwse  observations  supplied— first,  the  tide  liours  of  various  places  on  \ht 
coa.sts  of  Lapland,  the  Uhite  Sea,  and  the  Frozen  Sea,  and  the  coasts  bf 
Kova  Zemlia.  Tliese  olisenations  enable  us  to  follow  the  progress  of  dir 
tide  mean  further  than  had  hitherto  been  done.  Mr.  WheaelPs  map  of 
C'otidal  fiines,  (the  second  approximation  contaiiie<l  in  the  Phil.  TVau,  IBM.) 
follows  the  tide  only  as  far  as  the  North  Caix;  of  Norway,  eastward  oif  Nora 
Zemlia.  Prof.  Whewell  state<l,  that  he  was  informei]  hy  Admiral  Lutlce, 
that  in  the  Frozen  Sea,  east  of  Nova  Zemlia,  there  is  little  or  no  pereepiil>if 
tide.  The  observations  communicate<l  by  Admiral  Liitke,  offered  various 
other  results,  and  especially  the  existence  of  the  diurnal  inequality  in  the 
seas  explored  by  Russian  navigators,  as  on  the  coast  of  Kamscatka.'aiid  the 
w  e.st  co;ist  of  North  America. 

Pnf.  IVhewell  made  some  obseniations  mi  Capt.  Fitzroy's  views  of  the  Odes, 

In  the  iiccount  of  the  voyage  of  H.M  S.  Adventure  and  Beagle,  just  pib- 
lished.  there  is  an  article  in  the  Ap(iendix,  containing  remarks  on  the  tidei. 
Captain  Fitzroy  observes,  that  facts  have  led  him  to  doubt  several  of  the 
assertions  made  in  Mr.  Whew  ell's  memoir,  published  in  the  PkU.  Trau. 
1833,  and  entitled  "  i'^ny  towards  a  First  Approximation  to  a  Map  fk  Coudal 
Lines."— (Appendix,  p.  279.)  Prof  Whewell  stated,  that  he  conceival  that 
doubts,  such  as  Captain  Fitzroy*8,  are  reasonable,  till  the 


assertions  are  fuUjr 


substantiated  by  facts.  Capt.  Fitzroy  has  further  oflercd  an  hypothesis  of 
the  nature  of  the  tidal  motion  of  the  waters  of  wide  oceans,  difl'ermt  froa 
the  hypothesisof  a  progressive  wave,  which  is  the  basis  of  Prof.  Whewdl'i 
researcnes.  Capt.  Fitzroy  conceives,  that  in  the  Atlantic  and  the  Padfir. 
the  waters  oscillate  laterally  between  the  eastern  and  western  shores  of  time 
oceans,  and  thus  produce  the  tides.  This  supposition  would  explain  sueii 
facts  as  these,  that  the  tide  takes  place  along  the  w  hole  west  coast  of  Soath 
America  at  the  same  time ;  and  the  sup|)osition  miglit  be  so  modified  as  to 
account  for  the  absence  of  tides  in  the  central  part  of  the  ocean.  Pn>f.  Whe- 
well staled,  that  he  W.1S  not  at  all  dis)K)se<l  to  deny,  that  such  a  mode  sf 
oscillatiiin  of  the  waters  of  the  ocean  ui  possible.  Whether  such  a  motion 
be  consistent  with  the  forces  exerted  by  the  sun  and  moon,  is  a  woblen  o 
hydrodynamics  hitherto  unsolved,  ami  prolisbly  very  difficQlt.  Mo  dcmoB- 
stralive  reason,  however,  has  yet  been  [(ublisheff,  to  snow  that  such  a  motioB 
of  the  ocean  waters  may  not  approach  more  nearly  to  their  actual  moixna. 
than  the  equilibrium  theory,  as  usually  applied,  does.  When  the  srttsl 
phenomcoa  of  the  tides  of  the  Atlantic  and  Vavific  bsTt  bttD  fiilly  cxpfeM 
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if  it  appear  Ihat  they  arc  or  tlic-  kind  nippoud  by  Capt.  Filtroy,  it  wil 
very  onnaa-ry  to  call  uimn  ittMhcm.iiiciaiu  to  Bl(eni|it  ibe  solutlDn  of 
bydnxlyDainic  problMn.  rilhrr  in  a  ii(;uroui  or  an  appmiimale  (hapr. 


ii(;urOui  or  i 
0"  '*f  Sftt(fic  Omnili)  nr  Dtniily  if  Slcam  at  tiureuif 

Dr.  I7Te. 

ThU  Bepnrl  vns  made  agreeably  to  a  molinn  at  Ne*  raslle,  cBUing  on 
Vff,  Mr.  FaraiUy.  Mr.  B.  T)<mkin,  and  Mr.  Cooper.  lo  <lrav  \ip  a  view  ol 
pnunt  stale  of  oui  knuwledec  Ui>ati  lh»t  subject.  TFie  other  niembel 
(Ik  Commillec  having  declined  to  enter  upon  the  research,  Dr.  Ure  underl 
it.  He  benn  big  Report  by  gtaling  tiial  M.  Ciiiy-Ltiuuc  was  the  Tirst  ] 
toMpher  Hho  iluviied  anrl  executed  an  eiaet  proeen  for  detemininB  tbe 
cifie  gravity  uf  ileam  and  other  vapour* ;  hia  prloeiplr  bciiq(  to  measure 
vohime  o(  vapour  furniibed  by  a  given  weight  uf  titinid.    Having  weigh 

Slau  bulb.  Hkc  tlint  of  a  IhcrnHimeter.  hefilirdit,  bylivalini;  ii.  and  phiiii 
]C  point  of  iti  raiijllary  tube  in  (be  Rqiiid  In  !«  converted  into  Viipour  ; 
pwtinB  the  beating  and  immersion  iiU  it  «:is  perfectly  full.  It  wa.s 
sBghll;  lienird,  to  c\pel  a  drop  of  the  liquid  from  the  point,  whirh  nas  i 
bntnetHallv  i^ol  by  iIm  blon-pipc.  The  hulb  aas  ncul  introduced  in 
nraitnaled  iwD-shapi-a  iar.  alxnit  one  fool  king,  nnd  tao  inches  in  iliiuni 
lUIed  with  ami  invertwl  over  mercury,  in  a  east-iron  pan.  'IIic  jar  nas 
roundeil  iiy  ii  glan  cvtiiiEler,  open  at  each  end  :  and  Ilio  space  beluecii 
two  vessrfs  was  filled  with  oil.  or  water,  ncenrding  to  the  vulatility  of 
liqniH.  The  intcraiitial  column  of  liipuil  irsted  upon  ilic  column  of  men 
in  tlie  iron  liaMn  or  pan.  Tliis  was  pluci-d  over  a  little  furnarc,  » lierebj 
'  iiiperjaeent  uil  were  heated  lo  any  desired  pilch.    Kvcntt 


IoK¥r  lempernlure  and  density.  At  ill  tern  permit  urea,  tbe  sum  uf  Iho  bilcnt 
mil  iriiaihie  licali  of  steam  is  a  constant  <|uantjly,  mi  that  siram  of  liigliur 
density  ami  ii'mpeminrc  contains  always  ilie  same  iiiiantiiy  of  heal,  a*  steam 
iif  lower  il'-niity  and  tein|ierati]re.  H'licn  den)cr  sleam  luiws  into  a  va^noiis 
!<[>.cp.  it  will  ml  it  entirely  without  rondensallon.  pruvideil  that  no  hefti  it 
drssiii.itetl  uutwarils;  ami  it  will  poxseis  an  elaiiicity  nml  tcmprratura  dc- 

Rmucnt  u[ion  its  cxpanxiun.  Suppose,  foreiampS>.  that  a  vrf'Kl  uf  unecu)>ie 
ot  etpaeily  n  filleii  willi  !«eam  of  212°  Kah.,  let  this  mvl  be  places)  in 
communieatiiin  wilh  another  air-tiglil  vcwi.  of  nine  cuhii'  fci^  ramdlyi  to 
at  toetpand  into  il :  in  lilling  Ibe  latter,  it  v  ill  Iiecume  e.tpandpil  iDIu  ten 
times  its  bulk,  and  from  tlie  table  which  aeeompaniea  liw  ri'porl,  il  will  be 
found  to  nviim)',  when  thus  expanded,  a  temperature  of  108.5'^  Fab.,  while  its 
riastieity  falls  to  2-1  inehes  cf  mercury;  thoM|;h  ihesleam  has  neither  alt- 
srirhn)  n>rr  emitteil  any  beat,  nor  deposili-d  any  water  by  cnndenaalion. 
When  dense  steam  escapes  into  the  iiir,  ita-tsumes  the  same  speeilic  gravity 
and  elasticity  an  the  aimosplieric  vapour. 

The  table  annexed  runlaineU  seven  olumni ;  Ilu-  fir»I  three  were  iIu  scales 
of  the  three  tlieiminnrlcrs  now  in  use :  an  1  Dr.  Ure  remarked,  lh.il  It  noi  to 
l>f  te^r«lte<l,  that  wv  in  (ireal  Hriiain  donut  adopt  the Ci!nli|{ra<Ie  Kile,  ns 
the  (iermans  are  now  duii^,  Inaieod  of  llie  arbiiiaTy  anl  incunveidcnt  ilivi- 
is  of  Fabicnlieil.    The  fiiurth  anil  fifth  columns  exliilnted  the  elastic  forcra 


of  the ! 


im-h.    Tlic 


resiiltinp  from  o:     ^ 

the  stenm,  water  betnjj  called  unity,  t 


vcnib  ilic  spccilic  gravity  of 


above  its  level  in  the  b:isin  bedtictlni;  tills  height  from  that  of  tlie  bari 
ter  in  the  wine  apartment,  he  found  the  jirensure  of  llui  internal  vap-iur. 
then  rpfluceil,  by  cnlculation.  Ihe  length  uf  the  mcrclu'lal  column  lo  wli: 
would  h-ive  liern  nt  ibe  innpcralUTc  of  meliinff  Ice ;  and  inatlu  a  small 
Kctiun  for  tlw  height  of  the  liquid  column  lietween  Ihe  two  cylinders. 
thfs  researrh,  we  mtist  take  care  that  tiir  wliolc  of  the  liijuid  in  the  Ijiil 
reduced  into  vapour,  otherwise  ne  ^llall  fall  into  great  errt<rs.  Tiii.i  ciri 
■bum  awild  occur  if  more  Ibjuid  were  intruiliiecil  into  the  bulb  ilian  u 
fiQ  Ihe  whiik  smcc  over  the  mercury  in  Ihe  bell  jar,  at  the  given  tcinj 
lurr.  M.  fiay-Lnuac  fnund  in  ibis  way,  that  one  culiie  inch,  or  a  grai 
measure  of  water,  iiroduccil  1.691  ciiblr  locheB.tirgmmme  measures,  of  tt 
nt  the  L-mperature  of  1(KJ  fenl.  or  212*  fWi.,  iimler  n  pres-ilire  of  3! 
Inclx-s  of  mercury,  or  IbM  of  the  atmiiipberein  tbs  mean  atair  of  the  t 
meter,  lie  rolucol  that  viilume  tu  what  it  would  be  at  32"  fnh..  bv  Ibe 
for  ealimaiing  the  e?i]>ansion  of  ga.*(Hiits  mailer  bv  lie;it.  ami  eonelii'le'l 
tbu  speciftc  gravity  of  Ihc  va]Hmr  uf  water  was  to  lliat  of  air.  Ixjlh  al 
■aiJ  tcm|>ciature.  aa  0  lUj  to  1000.  Tlie  follon-ing  lablc  of  drn^uliea  inci 
■It  tbe  vapours  wliicli  he  sidijccle.l  to  expcrinienl  upon  Ihat  occasion  :-> 
Air(as  0=*  Cent.)  being  callucl  ,  .      1000 

Vapour  uf  Water        .  .  .      UC;i5 

Alcohol  ......      l'KI3 

Kulpliuric  Bihejr 2.'i8B 

StiliihuretofCarlun  .  .  .  .     2im 

Oil  of  Turpentine       .....      S-013 
Tlie  densilv  of  the  vapour  is  eviJenlly  irrel.ilive  of  llie  Ijiiiliiig  p>iitj 
drnoity  uf  tlie  liquid  from  >ibicli  it  is  lormed;  for  elhcr  boils  alWB"  1 
and  bns  a  ■neeilic  fp-avity  nf  dilX)  or  inmcwhat  le^v  while  oil  of  lurpci 
botti  at  311^  Fah..  and  hiis  a  si>ecifie  gravity  "f  Of^TO. 

The  sleam  which  issues  from  the  aimulofa  lea-kctlle  is  no  hotter,  as  i 
siired  iyf  a  lliermumcler.  than  the  Ifoiling  lii|uid  within,  and  yet,  ulie 


It  uf  iKiiling  w 


wrainu  ti 
mid  llio  I 


.^..-- auchhcilai 

„.    .  .„       ...  *oul.l  d.i.    Tills  heal  uf  sleam.  « 

is  insensible  lo  the  thcrmumcler,  is  called  latent  heat,  and  it  dillers  in  i\ 
lily  for  ilifftrent  kinds  nt  vainmr.    One  pan  of  water  at  212*  [■'ah.  recj 
ftir  its  coavenion  into  steam,  as  much  heat  as  woukl  Tuiiv  5|  parts  friin 
o  the  Iwiling  lemprrature,  or  aawoiilil  heat  it  up  to  llTCr'  I 
receive  tiial  heat  ■  illiout  chatiging  its  form. 

ijiat  is.'fur  eiiuarweiKhis,  steam  of  ciery  it 

the  tike  ([uanlity  ofhcat ;— a  proposition  whicu  uaa  uevo  rtoveo  oy  atci 
letcarebes.  Water  at  all  tern f«ratu res,  crrn  in  the  slate  oTice.  isconvei 
into  vapour  :  the  denBJly  of  lliis  vapour  dcperuls  u['on  its  Icmperaturr 
that  this  deniilly.  Ih.1t  is,  the  weii^bt  uf  Ihc  steam  imdeni^veo  volun 
Rrmiter  the  IriKher  the  iciniierutiire  at  which  tlie  ite.im  in  cvnrraled 
woier.  Wlien  tlic  steam  is  not  in  contact  with  water,  it  follows  the  : 
law  of  exi^ansion  with  heat,  as  gases  do.  An  air-light  luiter  having  a  \i 
space  oTcr  the  water  of  alwut  1,700  cubic  iiiches.conlaina.it  the  temper: 
of  212°,  one  cubic  inch  of  water  in  the  state  of  vapour,  and  lias  Ilwref^ 
•pecific  gravity  of  3-0003S3(  water  being  I-OOOOOO;  =-i:££.2iin.  Ii 
Iwat  be  raiscil  to  231'S°,  tlio  incumbent  steam  will  acquire  an  elastic 
ury,  or  22'3  lb.  upi>n  the  njuare  inch,  and  a 

-^ , -.., .'nihel 

cose  tlie  elatticilT  b,i*  inrrenscd  anoiber  X  per  cent.,  and  tbe  dcn^tv  ; 
thus,  whits  Ibe  elastic  force  is  doublci),  the  density  is  increaseil  in  ihe 
porl<<RiuflII4io5SD(irl00tn&1.  We  tee,  tluwfore,  lhit  Ihe  rlastlci 
•tmra  increases  with  ibt  dentity,  but  in  a  Kivatcr  pruportlon.  or  more  j 
ratio,  ^nce  like  weighit  of  atom  conlain  like  ifiuuiiiLic*  of  bol,  nnd 
the  clastic  force  of  steam  i«  the  m-iving  poaer  ■-    ' '■ —  ''  '  ' 


COMPETITION'  DErilGNS  FOR  THE  ROYAL  EXCHANGE. 

Wo  neecl  not  parti cularly  recret  our  inaliility  at  present  to  enlei 
into  the  various  questions  wblch  tliin  cumpdition  suggCKla  to  in,  siuca 
we  foresee  tlint  whatever  turn  matters  uuiy  take,  vrc  slmll  have  more 
tlian  one  opportunity  of  makii^  our  ciiraments  before  the  bunlitess  ia 
settled,  or  any  thing  finally  determined  upon.  An  far  as  we  can  iiudet- 
sbind,  thiit  is,  as  for  as  on-dil»  may  be  relied  on,  all  the  tliree  archi- 
tects who  gave  in  their  report  on  the  dpnimrw  to  the  committee,  liaf  e 
now  ileclincti  taking  any  farther  share  iu  the  aJTair ;  nor  do  we  wonder 
that  they  have  done  so,  since  Ihc  tisk  they  were  called  upon  to  un- 
dertake, would  have  been  as  invidious  as  it  would  have  proved  diffi- 
cult;— and  tlial  it  noidd  htm  been  n  difficult  one,  can  hardly  be 
disputed  without  calling  their  «incerity  into  question,  there  not  beii^ 
a  singie  dexign  which  they  could  recommend  to  be  returned  to  ila 
author,  in  order  tliat  lie  might  make  those  corrections  wliicli  would 
remove  tlie  first  nbjcctions  to  it.  Their  non-compliance  witli  the 
committee's  re(iiiest,on1y  confirms  whatever  was  previously  expreMeil 
in  regard  to  il.  Diit  what  coarse  the  committee  will  now  tike,  w« 
arc  unable  lo  coniecture,  our  surmises  extenrling  no  farther  Ihiui  tu 

Svine  them  credit,  for  at  length  discovering  how  ill-advisedly 
ey  Iiare  acted  throughout  the  w^iole  business. 
Amoi^  other  things,  they  have  probably  now  found  ont  that  it 
would  hare  been  infinitelv  more  pruilent  on  their  part  to  have  had  it 
public  exhibition  befureliand,  and  one  of  such  duration  as  to  nfibrcl 
time  for  people  to  form  something  belter  than  hurried,  olT-hand 
opinioiH.     And  if  il  be  asked  where  such  protracted  exiiibilion  cr   '^ 


liavc  taken  plac«,  without  caiining  inconvenjenre,  we  should  say  that 
perhaps,  no  fitter  place  eoiild  have  been  fouwl  than  the  exiiibilion  roomn 
of  the  Royal  Academy,  where  there  would  have  been  spiice  to  arrangu 


all  drawings,  without  hanging  -.tay  of  them  up  so  high  as  they  w 
at  Mercer's  Hall.  Ami  we  must  say,  that  it  would  have  been  no  more 
than  natural  and  proper,  had  the  academy  offered  their  rooms  for  that 
purpose ;— or  are  we  to  presume  that  the  whole  affair  is  matter  of 
utter  indifferenee  to  that  IxHly ;  nnd  lliat  though  it  is  one  wliicU  may 
eventually  bring  credit  or  disrredit  upon  the  ta^lc  of  the  eouiitiy,  tlie 
academy  are  not  willing  to  give  themselves  Ihe  least  concern  about 
il.  It  Ciinnot  be  said  that,  by  taking  no  notice  in  any  way  of  what 
docs  nut  imniediatelv  relate  to  them,  tlie  academy  ciui  be  charged 
with  having  neglected  their  duty,  yet  the  fact  itself  is  a  symptom  of 
tbe  xcal  with  which  they  are  animated  for  advancing  art  und  its  in- 
terests generally. 

Undoubtedly  a  very  great  point  in  architectural  competitions  hnii 
been  secured,  by  the  public  being  allowed  to  sec  (he  designs  at  all, 
though,  in  the  case  of  that  for  tlie  Roval  Exchange,  Ihe  exliihitlun 
was  no  more  than  what  Is  generally  styleil  aprirnle  ruif.  Still  in  this 
respect,  another  {>oint  remains  to  bo  carried,  which  is,  that  in  future 
all  such  exhibitions  shall  he  pTetinunarij  ■•  nut  in  oriler  Ihat  umpires 
and  committees  should  be  entirely  guided  by,  or  pay  uiHjualified  de' 
fcrence  to  a  majority  of  opinions  so  elicited,  but  that  they  may  have 
the  opportunity  of  taking  into  eomideration  whatever  arguments,  if 
any  at  all  may  happen  to  liave  been  brought  furwiir<),  on  various 
points.  We  titerefuru  trust,  tliat  instciil  of  this  iii-utK-lition,  an  I 
the  one  for  the  Nelson  niimumcnt  being  made  uhc  <)f  lo  show  llm 
utility  of  public  exhibitions  of  Ihc  de^'ign",  they  will  (i;i''iiil''  as  us':- 
ful  corrective  kssiins,  and  had  hciiccf'irlh  to  tin;  alujiliuii  uf  ;i  b-.-llcr 
system. 
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I.iltle  is  it  lo  be  \ro»derc(l  iit,  if  tliuse  who  sue  nu  fiirtlipr  limn  im- 
mediate fuels  and  runsetiueiii'frs,  nuw  cxcliiitn  nut  H^ainstt  ill' 
iDRnngcd  rmniictitious,  but  iigcunsl  the  systr^m  of  cumputuiiin  nt  nil, 
ns  nrcewtarily  bail  ilik)  incfficucioua ;  dcliuivo  lu  tliose  wlm  entpr  into 
it,  (leliuivu  iikcwlau  to  Ihc  puMic,  luid  cmlKvrraiuiu^  to  Ihosc  who 
invite  il ;  and  muri-nver  iw  better  tlian  ii  cluak  to  siiiislor  influeuue, 
faTOnriliHm  and  jobbery.      The  pruecediugs  ult>?ndin<j  tlic  cum{>e- 


I  fi)r  the  Krhijii  iiiumunriit,  rcrttinlv  ulfiinl 


ir  saying  iia 


iniR'b,  to  any  one  dl^iiOKcd  lu  look  at  the  iiiattt^r  on  its  worst  hi 
while  the  ciuc  fur  Iht'  lioyal  Exrhaii^'u  eoming  so  inimeijiutely  afti'r, 
tinti  attended  with  nu  mare.  siitiKfiu-tury  remits,  ■■naUci  people  to  ex- 
claim "anotlicr  Tiilure;"  aiul  tlicn  (6  mil  ut  eiimpctition  altORetlwr. 
From  the  tone  in  wliieh  some  of  the  frilien  hiive  spoken  uf  llic  lust 
one,  it  is  ea»y  euoiigli  to  pcrcei*  o  thnt  we  nre  (inilc  us  well  pleuspil  iis 
not,  that  Ijie  vosnlt  sliontil  not  have  pTOveil  more  sueressful.  Wlille 
they  are  tlius  left  iit  lilierty  lo  iiuliit^  in  snei-rin^,  alxtxive  tir.idi-:^ 
tbcf  cuu  exousu  theiinielves  fniiii  ulTerii^  uiiy  opiuiuiis  or  reniiirks  of 
tlieir  own  u|Hin  the  desi^v,  liy  comemcnlty  representine  them  one 
ami  all  ds  Ih-Iow  i-ritii-iNii,  niul  unworthy  of  aiir  spccittc  remark. 
Swhwastlic  eoiirscaihiiiteilln- the  writer,  wliofbi(>  the  nrchilTtuml 
criticiim  ill  llie  Kundiiy  Times;  txit  many  will  think  tliat  in  the  volu- 
bility of  his  idiuse,  he  lietrdyeil  his  NluilluwnesH  and  ignuninve,  when 
"---     '       "  "         ■ .-■  tvie  as  well  ii»  in 


It  must  be  confessed,  llwre  were  a  ^ut  many  iml  ^i^illg  at  all 
alNA'c  inedioirity,  nml  not  a  few  which  did  not  reach  even  that  point  j 
which  certainty  did  suq)rixc  lis,  UHinise  we  liud  imagined  (hat  owing 
both  to  the  size  ami  fltc  iiuinltcr  of  diawings  required,  the  lalxinr  and 
expense  would  liavi^  deterred  nny  one  from  attemptii^  a  design,  nho 
diJ  nut  feel  that  he  could  ))rodii(.'e  Hoinelbing  either  uriginal  in  its 
concf^ition,  or  treated  with  some  degree  of  mastery- :  and  hardly  uny 
one,  wc  jiresume,  would  set  about  making  a  finished  set  of  druwiu^^ 
of  (he  kind,  unless  lie  had  previously  salislied  himself  in  his  prepara- 
tory sketcbes,  and  found  ihut  he  had  got  liold  of  a  good  idea  to  work 
upon.  thH'b,  liowever,  ccrtaiu'y  does  not  appear  tu  have  been  tlie 
ease  hen*,  i-inee  many  of  llic  deoigns  too  plainly  showed  that  nn  idea, 
or  the  very  poorest  possilile,  was  considered  sufficient,  ami  ttiat  little 
else  was  reipitred  than  merely  (o  provide  the  accommodation  stipu- 
lated for  by  the  instructioLs  issued  by  the  committee.  It  did,  inileeil, 
quite  stagger  us,  to  see  many  designs  uf  such  quality  in  all  but  the 
mere  drawings,  as  to  seem  the  first  etibrtj  of  beginnere,  who  tliouglit 
that  to  be  able  to  dr<iw  columns  and  pilasters  of  the  most  insipid  cua- 
raeter,  was  a  sufficient  tinalifiration.  One  would  suppose  that  some 
of  those  persons  mw-t  luive  been  exceedingly'  studious  indeed, — su 
buried  aiiiinig  their  books,  as  to  l>e  utterly  ignorant  of  all  that  has 
been  doing  in  architecture  in  this  and  other  comitries  during  the  last 
ten  or  lifteeu  years ;  for  if  aequainti^d  with  it,  the}'  were  unaUe  to 
perceive  how  greatly  lliev  fe!l  short  of  the  ordinarv  standard,  and 
could  llatler  themselves  that  there  was  uot  the  slightest  cliance  for 
their  designs  being  noticed,  except  for  contempt  and  deruion,  tliey 
must  be  egregioiisly  bliisl  imlecd ;  so  ignorant  an  not  to  be  eatable  of 
perceiving  tliat  they  mere  only  attbrding  proof  of  their  own 
ineapacily. 

Now,  as  wo  have  seen  it  lalely  remarked  in  an  arthitectural  paper 
in  Fniser's  Magazine,  (liungh  any  one  is  at  libcrtv  lo  send  in  a  desien 
to  an  open  competition,  it  does  not  e:tactly  follow,  that  because  he 
ciin  draw,  u  man  is  lalled  u|tini  to  du  no,  whetlier  or  not  he  possesses 
nny  of  Ibc  tdent  that  occasion  demands.  Common  sense  would  say, 
ihaltlie  invitation  is  lo  be  unlcrstood  as  given  to  tliose  possessed  of 
talent  lo  rinnc  forward  with  il,  not  for  the  dull  and  the  stupid  to  step 
in  am)  niak''  foi'ls  of  lliemselves. 

At  present  we  cannot  either  pursue  these  remarks  any  further,  or 
here  luli)  to  them  any  i.'owinenis  on  such  of  the  designs  as  on  our 
seeoml  visit,  struck  us  as  most  deserving  cif  notice,  not  us  beiiK  en- 
tirely iinobjeclioiuiUe,  but  as  containing  many  gooil  points  ana  dis- 
playing considerable  ability.  Yet,  Ihuugli  we  find  we  must  now  defer 
more  {mnicular  mention  of  them  till  our  next  number,  wc  may  here 
jnst.  point  one  or  two  of  the  kiiu]  which  seem  to  have  escaped  the 
attention  of  others  i  vii:.  Nu.  2.),  33,  and  51.  The  first  of  these  wax 
one  of  the  few,  in  which  a  circular  ))lan  was  adopted  for  the  inner 
area.  This  eortile  was  not  only  very  spacious,  but  in  exceedingly 
good  taste,  sod  would  do  doubt  produce  a  fine  cflecL  The  external 
elevations  were  also  of  an  imposing  eluiracter,  (in  the  Italian  style), 
but  we  did  not  so  much  approve  of  the  tower  at  tlie  west  end,  parti- 
cularly flic  imper  part  of^il.  Nu.  33  was  also  llulian;  and  No.  31 
was  a  remarKiible,  iiml  in  many  respects  a  very  clever  ami  original 
application  of  Urei-k  im^hitecture.  With  respect  to  tlic  design  wliich 
oUaiued  the  Hrsl  premium,  we  must  aekmiw  le<lge,  after  again  looking 
at  il,  (hatso  far  Irom  U'ing  able  lo  detect  it  in  any  bind  of  merit  llia^ 
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NOTICES  OF  APPUCATIONS  TO  NEXT   PARLIAMENT  FOR  LEAVE 

TO  BRING  IN  BILLS. 

MSTROPOLITAN    IMPROVEMENTS. 

HoWom  Improcemenif. — For  forming  a  new  road  or  street  on  a  level, 
commencing  at  the  comer  of  Bartlct's-buildings,  top  of  Holbom-hill,  and 
proceeding  at  the  back  of  St.  Andrew's  church,  passing  over  Farringdon- 
street  on  a  bridge,  and  terminating  at  the  Old  Bailey,  opposite  the  end  of 
Newgate-street. 

pSxndilfy  to  Lontf  .:/«v. — For  forming  a  new  street  from  Piccadilly,  along 
Coventry-iitrcct,  tiie  north  side  of  Leicester-square,  and  terminating  at  the 
junction' of  Ixiiig-acrc  with  St.  Martin's-lane. 

Long  Acre  to't'harlofte-nireef,  Bloomsbury. — For  forming  a  new  street 
commenang  n]>iK)sitc  Bow-street,  I^ng-acre,  and  terminating  at  Bedford 
Chapd,  Ciiarlottc-!>trcct,  and  also  to  widen  the  north  east  corner  of  King- 
street,  Sevcn-<Uals. 

Odifard^trei't  to  floUiom, — For  forming  a  new  street,  commencing  from 
the  east  end  of  Oxford-street,  and  terminating  at  the  south  end  of  South- 
ampton-street, Bloomsbur>'. 

Lomdon,  Doclu  to  SpitaifieUU  Church. — For  forming  a  new  street,  running 
nearly  in  a  direct  line  with  I^man-strcct,  and  terminating  at  the  west  front 
of  Spitalfields  church. 

fiiikam  Road  and  Brompton  Road. — For  widening,  &c.  a  lane  or  road 
leading  from  the  Bell  and  Horns  Tavern  in  the  Fulham-road,  to  the  Hoop 
and  Toy  Tavern,  Ohl  Brompton,  and  thence  to  Earl's-court ;  and  also  for 
continidng  the  Victoria-road,  commencing  at  the  east  end  of  Kensington,  and 
to  terminate  by  the  most  direct  line,  at  the  north  end  of  Battersea-bridge. 

MetropoUfoH  Bridget. — For  redeeming  the  tolls  on  Waterloo,  Southwark 
and  Vanxhall-bridges.  and  levying  a  tax  of  sb[])euce  per  ton  on  coals. 

DOCKS,    CANALM,    HARBOURS    AND    BRIDGES. 

Wyrley  and  EgJtington  Canal.-  -For  power  to  incorporate  the  Company  with 
the  Birmingham  Canal  Navigation  Company,  and  also  for  |H>wer  to  make 
additional  cuts  or  canals. 

Poritmouih  Floating  Bridge, — For  power  to  improve  landing  places  and 
approaches. 

Porttmouth  and  Stokes  Bay. — For  constructing  a  Pier  and  Tide  Harbour 
at  Kicker  Point,  sitoate  at  Stokes  Bay,  in  the  Parish  of  iVlvcrstoue,  and 
county  of  Southampton  *,  and  also  for  making,  &c.,  a  SJUp  Canal  from  the 
said  harbour,  and  communicating  with  the  harbour  of  Portsmouth. 

Staffordshire  and  Worcestershire  Canal. — For  making  a  cona/ from  the  said 
canal  at  Ilinksford,  in  the  parish  of  Kingswinford,  and  to  terminate  in  a  canal 
now  being  formed  by  the  Devisees  of  the  late  Earl  of  Dudley. 

The  IlercuUmeum  Estate  Dock-  Lancaster.  — For  taking  tolls,  &c.,  for  docks 
about  to  be  constructed  adjoining  the  river  Mersey. 

Deptford, — ^For  fonning  new  docks. 

Dqfiford  Pier, — To  alter  and  amend  act,  and  for  purchasing  additional 
property. 

Portishead  Bag,  Somersetshire. — For  making  a  pier,  &c.,  and  a  road  to 
Bristol. 

Southampton. — For  making  wet  docka  at  Northam  Marsh. 

Isle  qf  Wight, — For  improving,  &c.,  the  harbour  of  East  and  West  Cowci. 

Dar^ord  and  Crayford  Creek. — For  deepening  and  impro\1ng  the  said 
Creeks. 

Graveaend. — For  making.  Sec.  a  pier  at  the  Royal  Terrace  Gardens,  Milton. 

Leeds, — ^For  building  a  bridge  over  the  river  Aire,  and  forming  approaclies. 

Fulham  and  Putney  Bridge, — For  building,  &c.  a  bridge  over  the  river 
Thames,  and  for  making  approaches. 

yewcastle-upoti'Tyne, — For  erecting  a  bridge  over  the  river  Tyne. 

NEW    RAILWAYS. 

Croydon  and  Brighton  Railways. — For  the  formation  of  a  railway  from  the 
Croydon  railway  at  or  near  the  Dartmouth  Arms,  and  terminating  at  the 
Elephant  and  Castle,  or  from  the  Brighton  railway  at  the  Junction  of  the 
Croydon  railway  at  Croydon,  and  terminating  as  aforesaid. 

Manchester  and  Birmingham  Railway. — For  an  extension  of  the  railway 
from  Stone  to  Rugby. 

Newcastle-vpon-  T)fne  to  North  Shields. — For  the  formation  of  a  railway. 

West  Cumberland  Railway  and  Morecambe  Bay  Inclosure, — For  making  a 
railway  and  inclosuig  the  said  bay. 

FOR   ALTERING   OLD    RAILWAY    ACTS   OF    PARLIAMENT. 

Chester  and  Birkenhead  Railway. — For  powers  to  raise  additional  money, 
Rod  to  alter  time  for  purchasing  land ;  also  for  extending  the  railway  from 
Birkenhead  to  the  river  Mersey. 

Commercial  or  Blackwall  Railway. — To  alter  powers  and  provisions. 

Eastern  Counties  Railway. — For  alterations,  &c. 

Grand  Junction  Railway  and  Chester  and  Crewe  Railufay^^-Pimeni  or  the 
former  Company  to  purchase  the  latter  railway. 

Great  Western  Railway. — For  making  a  station  or  depdt  in  the  parishes  of 
Upton  aod  Stoke  Poges,  Backs,  or  one  of  them. 

Hartlepool  Dock  and  Railway  Company, — Relative  to  the  government  oi 
the  company. 

jLnndon  GrandJunctian  Railway ^^to  alter,  &c.,  and  estead  line. 


London  and  Greemtiek  Rmlway, — To  enable  the  Croydon,  the  Brighton 
and  the  South  Eastern  Railway  Company,  or  one  of  them,  to  widen  and 
enlarge  the  present  London  and  Greenwich  railway. 

London  and  Greenwich  Railway. — For  powers  to  alter  tolls,  6lc.,  and  to 
make  a  new  station  at  the  Southwark  teniiinus, 

Newcastle-upon-Tyne  and  North  Shields  Railway. — For  alterations,  &c. 

Northern  and  Eastern  Railway. — For  power  to  alter  act,  and  make  devia- 
tions. 

Sonlh  Eastern  Railway  Company. — To  alter  line  in  the  parishes  of  Sellinge 
nnd  Staudford,  in  the  county  of  Kent. 

WATER   COMPANIES. 

Ijfjmhn  and  Westminster  pure  Water  Company. — For  making,  &c.  a  con« 
duit  to  convey  water  from  streams,  riMdets  and  springs  at  Bnshey-lodge  Mea- 
dows, and  the  river  Colne  adjoining,  and  to  terminate  near  the  Eyre  Arms 
tavern,  Mar\iel)one. 

Surrey  and  Kent. — For  supplying  the  metropolis  on  the  southern  side  of 
tlie  Thames,  Dcptford,  Greenwich,  Woolwich,  &c.,  with  water  from  Merstham, 
Surrey. 

Hra({ft»d  Water-works. — For  l)ettcr  supplying  the  town  with  water. 

Newcastle. — For  better  supplying  the  towns  of  Ncwcastlc-npon-Tyue  and 
Gateshead. 

Derby. — For  supplying  the  town  with  water. 

Eieter  Water  Company, — For  power  to  alter  present  act,  and  make  addi- 
tional works. 

VOR   INCORPORATING    COMPANIES. 

Farmers  and  General  Fire  and  Life  Assurance  and  Loan  and  xVnnuity  Insti- 
tution. 

Protestant  Dissenters  and  General  Life  and  Fire  Insurance  Com|>aDy. 

The  Scottish  Widow's  Fund  and  Life  ^Vssurance  Society. 

The  Standard  of  England  Life  Assurance  Company. 

The  Talacre  Coal  and  Iron  Com])any. 

The  Gwendraeth  Anthracite  and  Iron  Company. 

Tlie  United  Wood  Paving  Company. 

Gas  Manufacturing  Company. 

Great  Forest  Anthracite  Cosd  and  Iron  Company. 

City  of  London  Gas  Pijw  Company. 

Great  Level  qf  the  Wash. — Company  for  reclaiming  from  the  Sea,  draining 
and  improving,  &c.  land  \^ithin  the  great  Estuary,  called  the  Wash,  iu  the 
counties  of  Lincoln  and  Norfolk. 

North  American  Colonial  Association  of  Ireland. 

FOR   INCORPORATING    COMPANIES   TO    PURCHASE   TIIE    ASSIGNMENTS   OF 

PATENTS. 

Carey's  Patent,  for  certain  improvements  in  paving  or  covering  streets* 
roads,  and  other  wavs. 

Kolltnann^s  Patents,  for  improvements  in  railways,  and  in  locomotive  and 
other  carriages. 

Austin  and  Burke's  Patents,  for  improvements  in  raising  and  lifting  sunken 
and  floating  vessels,  and  other  bodies  under  or  in  the  watcj*. 

The  United  Wood  Paving  Company,  to  purchase  patents  for  paving  with 
timber  oi  wooden  blocks,  and  for  improvements  in  wood  paving. 

John's  Patent,  for  improvements  in  colouring  or  painting  walls  and  other 
surfaces,  and  preparing  materials  used  for  that  purpose. 

Daniel  Stafford s  Patents,  for  his  mvention,  or  certain  improvements  od 
carriages. 


8TEABX    NAVXaATZON. 


The  New  Steamship,  "  New  York."— The  "  New  York,"  now  on  the  stocks 
at  the  yard  of  Messrs.  Wilson,  North  Shore,  is  rapidly  advancing  towards 
completion.  She  is  a  noble  looking  vessel,  superior  in  tonnage  to  the  Liver- 
pool, belonging  to  the  same  company ;  is  of  a  beautiful  model,  and  built  in  as 
substantial  a  manner  as  any  of  her  Majesty's  ships.  The  following  are  her 
dimensions : — Length  over  all,  235  feet ;  l>eam  of  the  hull,  36  feet  6  inches ; 
beam  over  paddle-boxes,  60  feet ;  depth  of  hold,  22  feet ;  tonnage  (supposed 
new  measurement)  1600 ;  horse  power  of  engines,  420.  The  frame  of  the 
New  York  is  of  English  oak,  the  bends  and  clumps  of  English  and  African 
oak.  Her  bottom  is  of  American  eliii  and  Baltic  timber.  She  is  fastened 
on  the  diagonal  principle,  by  riders  of  iron  let  into  the  timbers,  and  crossed 
at  right  angles  by  strong  trusses  of  English  oak.  Her  bottom  plank  is  five 
inches  in  thickness,  the  diagonal  wood  fastenings  six  inches.  Her  frame  it 
pecuUarly  constructed,  her  timbers  being  dowelled  or  **  coaked  "  together  in 
a  scienti^c  manner.  Every  alternate  timber  has  a  screw  bolt  through  it. 
She  is  filled  iu,  fore  and  aft,  six  feet  above  the  lower  edge  of  the  keel,  and 
caulked,  the  whole  forming  a  solid  mass  of  timber.  Her  bolt  and  minor 
fastenings  are  entirely  of  copper.  Her  bilge  planks,  clumps,  and  bends,  are 
six  inches  in  thickness.  In  her  flooring  she  has  apparently  from  twelve  to 
fourteen  inches  of  a  rise  from  the  keel  to  the  bilge ;  and  being  otherwise 
finely  modelled,  and  anything  but  wall-sided,  she  can  scarcely  fidl  to  attain 
an  uncommon  speed  under  steam.  On  deck  the  New  York  has  a  very  moble 
appeannGe,  from  lier  great  length  and  beam,  and  her  unencujnberod  deck 
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Toom.  It  ii  rcmukiililc  that  bhc  is  about  t)ic  suiie  length  over  all  u  the 
l.iveqxKil,  (Z31>  feci,)  an<l  that  hn  iiriucipi.1  ohiti  Trill  alio  be  alwiit  Die  ume 
length  (75  ftd.)  fUic  hu,  howercr.  iL\  feet  more  l>etm  tbui  tba(  fiiTOudte 
vesKi,  which,  it  is  cuniiderecl,  will  give  her  consulertblG  tdvantiga.  The 
nbin,  not  I'Ct  lilted  up,  is  under  the  poop,  the  floor  of  which  ii  eontitiuom 
with  the  mdn  deck,  which  1)  th<u  "  Rush  "  fore  (ncl  tit — ■  great  rlnidentutii 
M  reganli  the  blrengtli  of  a  veuel.  She  has  screuleen  window  ports  ou  each 
side  to  light  the  state  rooini.  Prizes  ai«  offered  by  the  owncri  for  the  beat 
plana  of  the  raliins.  She  lias  a  small  top-gallant  forecastle,  and  will  have 
gangways  and  a  sgxir  deck,  in  tlie  stvle  of  a  frigate :  >hc  is  what  ia  termed  a 
"  lolid"  \es9Cl,  being  planked  up  to  the  gunnel,  which  is  of  considcralde 
height,  and  will  render  bet  iinuiually  comfbrtalde  as  a  tea-going  ahip.  The 
woridnf  part  of  llie  tciscI  will,  from  her  ronttniction,  be  (|uile  aput  from 
the  cabina,  and  this  will  he  another  coDTenicnce.  Her  engines  are  now  in 
ccnrte  of  construction,  at  the  eclebrated  nianufactory  of  Messrs.  Pawcelt  and 
Preston,  and  will  be  of  a  BU)ierior  description.  Some  idea  may  lie  formed  of 
the  strength  of  the  frame  work  to  wliicli  the  engine  will  be  more  inime- 
diatelj  attached,  from  Ibc  faet  that  the  paildle  beam  ia  of  solid  .Vfrican  oak, 
22  inches  square.  It  is  exiiected  that  she  will  lie  ready  for  laimching  in 
about  a  month,  but  may  not  perhaps  Iw  placed  in  her  destined  element  until 
caily  in  the  spring.  T\\e  caipentry  of  the  New  Vork,  whirh  will  bear  the 
minute  inspection  of  the  most  fastidious  and  sdentific,  is  highly  creditable  to 
McMTta  Wilson;  and  we  donbt  not  hut  that  when  Ebe  is  placed  on  tlic  station 
fiwm  whicli  she  derives  her  name,  she  will  become  a  favourite  transatlantic 
steamer,  and,  we  hope,  a  protitabic  spccidation  to  llic  enterprising  company 
to  which  she  lielongs. — Lirerjiool  Mrrcury, 

Marhu  Sfeam-niffhir  Boilrrn. — M.  Coiistv  proposes  to  adapt  an  ap]>aratiis 
to  the  lioilers  of  marine  engines  supplieil  with  salt  water,  l)y  wbirb  tlic  crjs- 
tals  of  common  salt  are  remoied  as  fast  at  tlicy  are  deposited  on  the  healed 
surfaces  of  the  inside  of  the  boiler ;  and  he  hopes,  by  his  invention,  to  avoid 
the  loss  of  heat  wbicli  is  occasioned  by  the  process  at  present  employed  for 
getting  rid  of  tlu:  sail,  in  blowing  off  a  qiianlitv  of  the  hot  saturated  solutioo 
■t  aUted  interralt.— '/McFiMnr. 


EKOimiERZira  storks. 


thamPlK..  - , „  -^  -...  , ..- 

of  tiwsc  niirksis  very  jirciit;   nmnl^ra,  Imtb  of  ;Iig  iiilnliitanti  nml 

strTtngvrs.  nrr  cunliminlty  visiting  the  lieacb  lo  view  ihe  active  ami  busllinj; 

sirnc  ;  the  «'ii[k  ia  ciirrieil  uii  n  iiTi  spirit,  und  duriuf;  every  moment  tlie  tides 

Siennit.  aiul  at  tlie  low  w.-iler  nf  the  nifdit  tide,  there  may  now  lie  teen  nearly 
inn  »^..  u-.K..k-;....  1...  «i.^.  1:^1.,  „r  i^tta'^:^  in  .,».i  ^r\iWf.m  u-i-^-i- 1-~-  -  -\ \ — 


inn  ly  the  liplil  iif  lie t«  wn  20  ni 


iii'hhn.4  n  aln^ul.ir 


■^m^  efli'Ct.    AVu>  iindetstnti'l  tliiit  in  I'mlmnktng.  pile  driving,  ijuar- 

..  Ibc  cimtractnrs  are  pnying  tipwanls  of  350  men.  and  are  willii^to 

rmpioy  many  mumible  bands  if  iliey  slKiiild  nfl'cr',  In  faci.  they  aeem  deter- 


Tying,  EtC  Ibc  c 


milieu  to  spare  neidicr  money  noi  prrsunal  exerliona  in  elpediUnK  the  work, 
and  endeavouring  to  realii^c  tlic  oniiciiatlons  of  the  !iupr«rteis  and  friertdi  of 
this  Ktcat  urulcriakiT^.  They  have  our  liest  ivishei  fur  their  success.— //a*7i- 
Ain  paper. 

Optalug  qftU  Manrliril-T  aad  Salfiird  JuiKlkm  t'ani/.— Tliit  important  liuk 
in  the  cliain  of  water  eommuuicatian  was  mniie  Available  lo  Ihe  miblic  on 
Monday,  the  4lh  ult.  By  meuns  of  iliia  canal,  wbicli  cunnerit  the  Roclulale 
Canal  vllh  tlie.Mvrary  and  Inelt  Kaviipitlnii,  iienr  the  UUI  Quay,  all  the 
naiitpliuns  of  YoikKliIre,  IVrlij'ihire.  C'lie»IiiT«,  Stolfurd shire,  iic.,  will  have 
■  ilirect  evmmunlealion  with  liic  Bolton  and  Buty  C^nal.  oilh  the  additional 
advantage  iif  usin;;  the  Meraey  and  Invell  Navigation  (which  is  deeper,  wtdrr, 
and  trverai  mlirs  sburler  thaii  any  other  line.)  (o  ^\arrlngton.  St.  lli'Irn's, 
Itiinvom.  Livrrpiiil.  tie.  The  Jnnrlion  Cnniil  bns  ilii'  advantage  of  douNe 
locks,  whieh  nill  cunFldembly  facililale  the  ]HMiin^  of  vessels  from  Ihe  Itoch- 
dulc  t'anal.  tlicrcliy  iivnidinf  nn  iiiciinvcuirnei'  uhlcli  lios  Iiliherlo  causeil 
serious  delay.  The  l»mit],  nliicb  is  >hi>rt.  Is  ucll  lighted  with  Cus  every  20 
yunla:  there  is  aUuatuwIn^  imhtlieulioli'  h-nglh.  and.  fur  tlie  eonveni- 
enre  of  TCficls  usrtig  this  line,  mm  will  bt'  In  rcaillness.  if  required,  for  the 
purinac  uf  hauling  tlirm,  and  amatin^  them  through  the  hicks,  fur  which  a 
smnlt  I'harar  will  be  made.  The  ceremonies  cuDnccted  witli  lite  opening,  we 
itmleraland,  passed  off  in  tlie  most  satisinclory  maimer. — ilanchetttr  Adrtr- 

SnuTJ:. — During  llie  summer,  a  ^Eriat  improvement  has  been  affected  nt 
Riiics  Dridge,  on  the  I  lursham  and  Steyninj;  lumiqke  road,  imiler  the  super- 
inlfndcnee  of  TiU.  Jcsir  Menlb,  survevor  to  the  trust.  Tlie  upnru.iches  huve 
be<,-n  mis. 'd  nearly  lo  a  level  nith  thi- crown  uf  tlic  bridgi', and  it  la  nnllcl- 
|ialcd  tliot  llw  heaviest  doods  will  tiol  reach  Ibe  surface  of  the  rond.  wlieicaa 
they  formerly  rendered  It  utterly  impaas;d}1e,  It  is.  bowevcr.  fearful  that  the 
waterway  (<inly  24  feelj  tliroiigli  the  u.w  embaiiknwnl,  will  nut  be  found 
»uffieieni.— 7{.  S. 


Storfyorl  f'iaduet,  Manehetltrand  Lnd>  Raibeai). — Eight  of  tbe  tweai^. 
two  centres  for  the  arches  of  this  stupeDdous  undertaking  being  now  fotmed, 
and  live  of  them  being  turned  and  completed,  the  work  of  striking  the  cen- 
tres bat  been  commenced,  in  order  that  the  timber  may  be  made  anilaUe 
for  the  continuation  of  the  viaduct,  as  the  arch  over  Heaton  Lane  (the  M] 
will  be  formed  from  the  timber  of  the  Rrst  principal  aich.  The  fint  tbnt 
of  the  pier  of  the  river  arch  (the  I2th)  on  the  Cheshire  liile  ia  expected  to 
lie  hud  next  week — tliat  on  Uie  Ijmcashire  side  being  nearly  campleled.-> 
MoKckeittr  Guardian. 

Gml  n'attn  BaUKtag. — The  works  on  this  line  naar  Chippenliaia,  in 
advancing  rafudly,  and  the  line  in  progress  now  eitenda  from  the  moitth  of 
the  Box  Tnnnet  at  Pockeridge  nearly  to  Christian  Malfonl.  The  changes  ii 
the  height  and  level  of  tlie  country,  cansc,  in  this  distance,  every  poalUe 
change  in  the  fbrm  of  the  line,  from  embankments  of  60  feet  to  cnttingi  of 
so  great  a  depth. — Britlol  Jmurjial, 

Briitol  anil  Enter  Railipay. — Tlic  contract  for  building  the  two  ataae 
bridges  near  Pile  ilill,  tot  this  railway,  hat  been  taken  by  Meun.  Udtml 
and  George  ilill,  masons,  Temple-street,  Bristol.  This  will  corai^ete  tk« 
masonry'  between  Dritlol  and  Bridgewater  ;  and  as  the  tenders  nre  luw  ad- 
vertised far  laying  the  permanent  rails,  Ihe  time  cannot  be  fti  distant  wbei 
this  part  of  the  line  wilt  be  opened  to  the  public— BafA  aad  OuUtniat 
Ga:rile. 

Eoilem  Couitiiti  Ratheay. — Two  iron  bridges  have,  within  the  lad  few 
days,  been  thrown  over  two  roads  at  the  London  enil  of  the  rmilway ;  oM 
over  the  Globe  road,  and  the  olber  over  Hand-street.  It  ia  now  said  tW 
the  line  will  be  opened  to  llrick-lane,  near  Whitechapcl  church,  about  CttM- 
mu.  Some  alarm  was  created  on  Friday  e\-ening.  in  consequence  of  the 
non-arrival  of  the  train  from  Romfonl  for  half  an  liour  after  its  time.  The 
delay  was  occasioned,  it  appears,  by  a  fulure  in  a  new  engine  ;  bnt  beyoad 
the  loss  of  time  no  accident  occurred.  A  settlement  haa  taken  place,  it 
seems,  in  the  new  bridge  over  Dog-lane,  Romford,  which  will  render  it  neco- 
lary  lo  rebuild  a  portion  of  it. — CAe/ntj/brrf  Chnmiele. 


SHitri.—Hit!  new  Chnpi'l  of  ense,  in  St.  Leonard's  Fdresl,  in  Ihe  piirish  ol 
Lower  Breding,  was  ronseemted  on  the  1  (hh  oE  Ortuber.  It  is  a  noal,  plabi, 
building  in  tlie  early  l^gll^tli  slyk,  (of  about  the  13:h  century)  which  is  well 
soiled  to  the  biealiiy.  It  couimns  aumewhnt  upwards  of  200  oitiii^^s.  It  is 
due  to  the  good  taste  of  the  Dowa^'cr  Mnrchionesa  of  Kortliamjlton  an>l 
Laily  Klizabctlk  Dickens,  that  the  tries  on  the  aunth  side  of  the  rbiijncl  liaic 
hemi  cleared  away,  au  as  to  affiinl  n  more  plctaresilue  view  Ihim  the  Brightuu 
mad,  distant  about  half  a  mile.— Th^  nevt  Church  at  Phiramrr'a  plain  in  iht 
same  larlsli,  nnd  the  (larsoiuL^r  house,  ar*  approaching  compkilion.  and  will, 
when  finisheil,  afford  some  of  tile  lieat  specimens  of  work  in  our  native  sand- 
si  one.— R.  S. 

Ihriham.—'Sht  groiuul  is  slaked  out  for  tlic  erection  of  llie  new  tliapel  of 
ease  in  this  to»n.  The  atone-pt  which  bus  lieen  opened  near  the  apot  rurru 
out  liivuurably.  blocks  being  now  procured  from  two  tons  donnwarus. — R.  S. 

Grrtmek. — A  ncB"  Church  ii  erecting  in  Greenock  in  Ibe  Italian  alyle. 
Height  of  the  spire  I8U  feet,  estimate  about  £7000.     Mr.  David  C'ousn, 


n  the  Gothic  styte  "f  Ihe  latter  end  of  the  14lii  century,  or  tranaitliMi 


from  decorated  to  periiemlicular  ;  the  nave  and  rhoncel  are  thruu  n  upco, 
and  are  28  feet  wide  in  the  clear,  47  feet  high,  and  160  feel  kmg  tugetLtt. 
Near  llie  centre  is  a  transept  22  feet  uide,  tuiminntiiig;  Mith  a  nurLh  traniri<I 

"lifth.  e 


.  transept  2 

loaer  foci  iy(  the  at  reel ;  lh«  »id_ _   ._ 

lending  from  east  to  wcsl,  an<1  an  additional  north  oistc  forms  ante  chapvli 
east  and  ueat  ut  llie  tower  i  the  plun  is  that  uf  the  iild  church,  ahich  wai 
taken  down  last  year.  Tlir  altur  will  be  miserl  five  feet  above  the  floor  i  f  Ibc 
Wy,  rising  in  three  flighls  of  steps;  the  iihnle  tireadih  of  the  church  tl 
abiiul  SS  feet,  or  including  the  ante-chagiels,  85  feet,  'flie  tower  ii  27  M 
square,  nikl  130  feet  high.  It  ia  richly  p  iiicUeiU  and  the  wreatlungt  over  Iht 
Hindows  are  canoiniMl  anil  ctocketleu.    The  total  cost,  wanned  ami  fitted  up 


uilh  gas  arul  all  n< 


PBoaassa  of  iuui.vrAYa. 

LoHdon  find  Iliigltlon  Railitoy. — The  Sboreltani  Branch  of  the  London  and 
Brighton  Railoay  is  now  advauccd  uitliiii  lliree  qoailen  of  a  mile  of  Shore- 
ham,  and  the  work  is  proceeiiing  with  givat  dispatch.  At  the  Brighton  End 
the  permanent  rails  are  laid  ilown  to  the  entrance  of  the  tunnel ;  ibe  timnel 
itself  is  couipleled,  and  m  are  authorited  to  state  that  the  ei^ine  will  make 
her  first  journey  through  it,  weather  pcnaittiiigi  «  Monday  aeit.-'AVWm 
Oastllf,  TbnndAy,  21>t  ult. 


furniture,  ivifl  be  about  '£19,650.  Architect,  K. 
Dennis  Chanlrell,  FJI.I.B.A. 

l'(irjt«(irr.— A  new  church  is  about  lo  be  built  at  Uiddlelon,  near  LreJsi 
of  stone  found  un  llie  spot,  to  accommodate  500  persons.  It  it  a  iilaji 
Flemish  counlry  cliureh  in  form,  and  vill  have  a  go.id  eflTect  bihI  charade 
at  a  disliince.  The  windows  are  plain  lancet,  and  it  lias  n,  soiurc  tower  aiUi 
shclvings,  and  an  octagon  spire,  lota]  cost  about  BOOf.  R.  Dennis  Chaotrell, 
Architect. 

fsrA'ilffv.—Puule  Cliapcl,  near  Ottcy,  has  been  taken  down  and  enlarml- 
The  old  tnilldiiig  contained  100  sittings,  the  new  buikling  200  silling*.   It  w* 


fhitrl,nlrr.—On  Friday,  Oct.  2i.  Ihe  ftrst  alone  was  laid  of  n  Dew  churrk. 
which  is  about  to  be  erected  by  subseriptiun.  in  Every  Street,  Gi«Bl  Aneoalt. 
in  tlie  centre  of  one  iif  tlie  most  densely  populateil  diatrieta  in  tlw  Ivaa, 
The  building  ■  ill  be  a  very  neat  clllice  In  the  Norman  style-  The  aulaen|>- 
tlon  amounu  lo  £2.000,  and  is  rapidly  Increasing.  It  ia  inlcndtd  thai  iW 
edifice  tluU  accopuntidale  about  loUU  iictMU ;  one  ibiid  of  the  aititapM 
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William  Hannis  Taylor,  of  Bridge-street,  Blackfriar's,  Esq.,  for  "  tin- 
proremtntt  m  obiaming  pover  by  meant  of  electro-maffiMtitm" — Novcmljer 
2 ;  six  months. 

Fredrrick  AuGUSTr^  Glovbr,  of  Charlton,  near  Dover,  clerk,  for  "an 
improved  inttrument  for  the  meatnremeitt  of  anglen** — Noveni!>er  2  ;  six 
months. 

Henry  Vanner  Cocka,  of  Birmingham,  iron  founder,  for  "  certain  im- 
yrovementt  in  utovet  and  fumaceit" — November  2 ;  six  months. 

Henry  Crorlky,  of  Hooi)er-sqiiare,  Lcman-street,  civil  engineer,  for 
"  an  improSed  battery ^  or  arrangement  of  apparatwt  for  the  manufacture  ^f 
9ugar.** — November  7 ;  four  months. 

Jambs  Murdoch,  of  (ireat  Cambridge-street,  Hackney-road,  mechanical 
draftsman,  for  "  certain  improvements  in  marine  nteam-ejigines." — Novemlier 
7 ;  six  months. 

Thomaa  Yates,  of  Bohon-lc-Moors,  manufacturer,  for  "  certain  improve- 
mentt  in  the  construction  of  looms  for  xrHiring^  and  altut  the  application  qf 
the  same  in  order  to  produce  certain  description  of  goods  or  fabrics  by  steam 
or  other  poirer." — November  7  ;  six  months. 

George  Hanson,  of  Iluddcrsficld,  pluml>er  and  glazier,  for  **  certain  im- 
propements  in  the  construction  qf  cocks  or  taps,  fur  drawing  off  fluids." — 
November  7  ;  six  montlis. 

Thomas  AYiiiteley  and  John  Whitrley,  of  Staplefonl,  Nottingham, 
lace  makers,  for  "  improvements  in  warp  machinery. — Novem))cr  7 ;  six 
months. 

John  Thomas  Laurente  Lamy  Goddard,  of  Cliristopher-street,  Fins- 
Iniry-square,  merchant,  for  "  improvements  in  looms  for  weaving,  to  be  irorked 
by  steam  or  other  power."  Communicated  by  a  foreigner  residing  abroad.— 
November  7 ;  six  months. 

John  Jones,  of  >Ve8tfield-place,  Sheffield,  for  " an  improved  table  knife" 
^November  7 ;  six  montlui. 

EoMOND  Moody,  of  Maiden  Bradley,  Wilts,  yeoman,  for  "  improvements 
m  machinery  for  preftaritig  turnips,  carrots,  parsnips,  potatoes,  and  all  other 
bulbous  roots,  as  food  for  animals." — November  7 ;  six  months. 

Thomas  Edmondkon,  of  Manchester,  clerk,  for  "  certain  improvements 
in  printing  jfresses." — Novemlier  9;  six  montlu. 

James  White,  of  I.amb«th,  engineer,  for  **  iinprovement*  in  machinery 
far  moulding  clay  to  form  qf  bricks  and  tiles,  and  also  for  compounding  and 
moulding  other  substances." — November  12;  six  months. 

William  Chesterman,  of  Hurford,  Oxford,  engineer,  for  "  tm/)roremen/« 
m  stoves" — November  12  ;  six  months. 

Moses  Poole,  of  Lincoln's  Iim,  gentleman,  for  **  improvements  in  making 
nails,  bolts,  and  i^ikes"  Communicated  by  a  foreigner  residing  abroad. — 
November  12  ;  six  months. 

Moses  Poole,  of  Lincobrs  Inn,  gentleman,  for  "  improvements  in  looms 
for  fveaving."  Communicated  by  a  foreigner  residing  abroad. — November 
12 ;  six  months. 

William  Wiseman,  of  George-yanl,  Iiombard-strcct,  merchant,  for 
"  improvements  in  the  mamtfacture  qfalum."  oommunicatcd  by  a  foreigner 
residing  abroad. — Novemlier  IG  ;  six  months. 

John  Burn  Smith,  of  Salford,  Manchester,  cotton  spinner,  for  "  certain 
improvements  in  machinery  for  preparing,  roving,  ^imung,  ami  twisting 
cottons,  and  other  fibrous  substances." — Novemlier  IG  ;  six  months. 

Miles  Berry,  of  Cliancery-lane,  patent  agent,  for  "  an  invention  or  dis- 
covery, by  which  certain  textile  or  fibrous  plants  are  rendered  applicable  to 
making  paper,  and  spinning  into  yam,  and  weaving  into  cloth,  in  place  qffiax, 
hemp,  cotton^  and  other  fibrous  materials,  commonly  used  for  such  purpose." 
Qommunicated  by  a  foreigner  residing  abroad. — Noventber  19 ;  six  months. 

Francis  Worrell  Stevens,  of  Chigwell,  Essex,  schoolmaster,  for 
"  certain  improvements  in  apparatus  for  propelling  boats  and  other  vessels 
on  water." — November  19  ;  six  months. 

John  Parsons,  of  the  Stag  Tavern,  Fulham-road,  victualler,  for  "  im- 
provements  in  preventing  and  curing  smokey  chimneys. — November  21 ;  six 
months. 

Robert  Hawthorn  and  William  Hawthorn,  of  Newcastle-upon- 
Tyne,  civil  engineers,  for  "  certain  improvements  in  locomotive  and  other 
steam-engines,  in  respect  of  the  boilers,  and  conveying  the  steam  therefrom 
to  the  cylintlers." — November  21 ;  six  months. 

John  Faram  of  Middlewich,  Chester,  gentleman,  for  *^  certain  improve- 
ments in  the  mode  qf  constructing,  applying,  and  using  railway  switches,  for 
eonmeeting  daffereni  lines  qf  railway,  or  two  distinct  railways,  and  for  passing 
locomotive,  steam,  and  other  engines,  and  railway  carriages,  and  waggons, 
from  the  one  to  the  other  of  such  railways,  and  for  certain  apparatus  con- 
nected  therewith." — November  21  ;  six  months. 


Pierre  Auguste  Ducote,  of  Saint  Martin's-lane,  for  "certain  t*. 
promemenis  in  printing  china,  porcelain,  earthenware,  and  other  like  warts, 
and  fbr  printing  on  paper,  calicoes,  silks,  woollen,  oil-doth,  leather,  and 
other  fabrieks,  and  for  an  improved  material  to  be  used  in  printing."— 
November  21 ;  six  months. 

William  Danbury  Holmes,  of  Jjunbeth-square,  Surrey,  ci\il  engineer, 
for  "  certain  improvements  in  the  construction  qf  iron  ships,  boats,  nd 
other  vessels,  and  also  in  means  for  preventing  the  same  from  foundering, 
also  in  the  application  qf  the  same  improvements,  or  parts  thereqf,  to  othr 
vessels." — November  23  ;  six  months. 

John  Hunt,  of  Greenwich,  engineer,  for  **an  improved  method  of  pro- 
pelling and  steering  vessels." — Novem1)er  23  ;  six  months. 

Richard  Hornsley,  of  Spittlegate,  lincoln,  machine  maker,  for  "  an  im- 
proved machine  for  drilling  land  and  sowing  grain  and  weds  qf  diferent 
descriptions,  either  with  or  without  bone,  or  other  manure." — November 
25  ;  six  months. 

John  Sutton,  of  John-street,  l.Ambeth,  Surrey,  macliinist,  for  "  tn^nrnt- 
ments  in  obtaining  power." — November  23  ;  six  mOLths. 

James  Craig,  of  Newbattle  Paper  Mill,  Edinburgh,  for  "an  imprtse- 
mefit  or  improvements  in  the  machinery  for  the  manufacturing  paper."— 
Novem1)er  25 ;  six  months. 

Arthur  Collen,  of  Stoke,  by  Mayland,  Suffolk,  plumlier,  for  "nn. 
provements  in  punqts." — November  25  ;  six  months. 

James  Matley,  of  Manchester,  (icntlemau,  for  "  improvements  in  ap- 
paratus or  instruments  for  the  cutting  qf  cotton  or  wicks  qf  lamps.  Com- 
municated by  a  foreigner  residing  abroad. — November  25 ;  six  montlis. 

(lEOROK  Ren  NIB,  of  Holland-street,  Iflackfriar's,  civil  engineer,  for  "cer- 
tain improved  methods  qf  propelling  vessels" — November  26 ;  lix  months. 


TO  OOBRBBPOITDBMTS. 


Bonks  received  too  late  for  revirw. — M'calc*8  work  on  Bridges,  Parts  V.  and 
yi.  in  one,  contain  some  beautiful  engravings,  among  which  is  the  Welledrtf 
Bridge,  at  Limerick,  and  the  Friburgh  Suspension  Bridge  ;  the  letter-press  em- 
sists  of  useful  practical  information  on  the  foundation  of  bridges,  wMrA  we  aksU 
notice  next  month. 

Mr.  Wealc  Aa«  edited  and  published  a  work  on  Ornamental  Gates,  Lodget, 
Sfc. 

The  Companion  to  the  Almanac  contains  several  interesting  Papers  and  £s- 
grarings  connected  with  architecture. 

We  hrn^  received  Euclid's  Elements,  by  W.  D.  CodIov.  A  B.,  from  a  Jlrst  in- 
spection, it  appears  to  be  a  well  arranged  and  condensed  elementary  work  smUAli 
for  the  student. 

IVe  hair  received  from  Edinburgh  Mr.  Walker's  and  Mr.  C'ubitt's  report  u 
the  I^eith  Harbour,  which  will  be  noticed  nejrt  month. 

Several  communications  we  have  been  obliged  to  condense,  and  others  we  harf 
postponed,  in  consequence  of  tlw  Preface,  Indrx,  Sire,  oceupyimg  10  pages  sf  tit 
Journal,  and  it  urns  not  our  wish  to  increase  the  Size,  as  that  womd  have  «U 
increased  the  price. 

For  the  same  reason  we  have  been  obliged  to  postpone  the  tables  «»  RaUtesji 
Curves,  which  are  completed,  and  will  appear  in  our  next. 

To  Mr.  Sheppard  we  are  obliged  for  his  offer,  he  will  perceive  that  we  have  ti* 
tables  preparea,  we  shall  be  glad  to  hear  from  him  on  some  other  subject. 

To  our  new  Correspondent  at  Glasgow,  we  have  to  return  our  thanks,  and  Iml 
he  will  continue  to  furnish  us  with  similar  irrfermation.  We  ^bould  Kke  to  hare  4 
few  more  particulars  relative  to  the  general  character  of  the  buildings  and  sihir 
public  works. 

Steam  Vessels  Report. — In  anstver  to  numerous  correspondents  and  engimen 
we  beg  to  state  that  we  have  not  deserted  the  cause,  "  we  are  lying  on  our  ssru' 
until  the  meeting  of  Parliament,  when  we  shall  be  prepared,  ^necessary,  to  fgi^ 
the  Imttle ;  in  the  mean  time,  we  shall  he  glad  to  receive  any  informalhm  m  ^ 
subject,  particularly  from  steam  boat  builders  and  engineers. 

Communications  are  requested  to  be  addressed  to  "The  Kditor  of  theCiril 
I'^igincor  and  Architect's  Journal,"  Ko.  U,  Parliament  Street,  Westmiukr, 
or  to  Mr.  Groombridge,  Punyer  Alley,  Paternoster  Row  ;  (^  by  post,  to  he  i- 
reeled  to  the  former  place  ;  tf  by  parcel,  to  be  directed  to  the  nearest  of  the  tw 
places  where  the  coach  arrives  at  in  London,  as  we  ore  frequentlu  put  ts  tke 
expence  of  one  or  two  shillings  for  th^  piirterngo  only,  of  a  very  ssmSl  parrel. 

Books  fur  review  must  be  sent  early  tn  the  month,  communieatiouM  oh  or  1^' 
the  20th  ({f  with  wood-cuts,  earlier),  and  advertisements  on  or  before  UuvA 
instant. 

!       The  First  Volume  bi  w  bk  uap.  bound  in  cloth  and  lettbbbp  im  mus 
Pr'ce  17*. 

%•  The  Second  Voli'MK  mav  also  uk  had,  Price  20k. 
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Academy,  Koyal,  animadversions  on,  by  Vindex,  367. 

Accident  on  the  Eastern  Counties  railway,  inquest, 
273. 

Acoustics,  necessity  of  investigations  on,  392. 

Aetacon  steam  ship,  papier  maclie  oniameuts  for,  20. 

Alarm-gong,  invented  by  Capt.  G.  Smith,  309. 

Alkaline,  formation  of,  150. 

Ancients,  public  buildings  of,  215  ;  polychromy,  220. 

Ancient  monuments  of  Konie,  arcliitcctural  restora- 
tions of,  105. 

Antiquarian  Society,  471. 

Antiqiuties,  29,  115,  238,  357. 

A]i)>aratus  to  take  up  carriages  whilst  at  full  speed, 
Curtis's  patent,  448. 

For  making  signals,  448. 

Arago,  life  of  Matt  by,  399,  407. 

Arelics,  gotbic,  luetbod  of  striking,  98. 

skew,  164. 

island's  experimental  essays  on,  309. 

Archimedes  steam-jjoat,  explosion  on  board,  273. 

Armstrong  on  steam-engine  lioilcrs,  rev.^  390. 

Arc  de  TEtoile,  Paris,  dcscril)ed,  with  cuts,  159. 

Architects,  Koyal  Institute  of,  meetings  and  pro- 
ceedings of,  21,  75,  112,  147. 192,  226,  268,312. 

ReiM>rt  of  council,  226. 

Ireland,  442,  470. 

Architectural  Societv,  meetings  and  proceedings,  22, 
75,  112,  149,  194,269. 

Manchester,  149,  312. 

iVrchitects : — Davics,  1 ;  Pritchett,  Wallworth,  Rick- 
mann  and  Hussey,  28 ;  Wallace,  34  ;  Salvin,  Bum, 
39;  White,  77  ;  Railton,  217;  Paunet,  ib. ;  Ken- 
dall, Donthom,  Dyce,  i^. ;  Lamb,  218 ;  Hill,  T. 
H.  Wyatt,  Ebbels)  237;  Inwood  and  Clifton, 
Messrs.  Atkinson,  277  ;  D.  Burton,  Elmes,  317  ; 
Tattersall,  357;  Wilkins,  388;  Wightwick,  397  ; 
Ebbels,  Thomas,  445 ;Cliantrell,476;  Pugin,  477; 
A.  &  G.  Williams,  477,  J.  Duff,  477. 

Architecture  of  the  middle  ages,  French  &  English, 
chronology  of,  193. 

— — — —  Application,  &c.,  of  various  styles,  247. 

— — —  Character  and  design  on,  365. 

Arithmetical  balance,  or  new  calculating  machine, 
389. 

Perspective,  rw.,  349. 

Artesian  wells,  145,  186;  at  Paris,  339. 

Artists'  conversazione,  22. 

Asiatic  Society,  157. 

Association,  British,  meeting  of,  at  Birmingham,  313. 

Aspects  and  prospects,  40;  remarks  on,  255. 

Athena?imi  at  Derby,  described,  31. 

Augsburg,  improvements  at,  15. 

Austria,  restoration  of  gothic  buildings,  40. 

Avery's  rotary  steam-engine,  257. 

Hald,  W\,  report  on  the  river  Clyde,  382. 

Bann  reser^'oirs.  Ireland,  21. 

Barker's  mill,  improvement  of,  449. 

Barometer,  a  compensating,  account  of,  194. 

Bath,  Queen's  College,  445 ;  Mechanics'  Institute, 
ib, ;  other  buildings,  &c.  428. 

Belgium,  public  works  in,  191. 

Bennett's  new  steam-engine,  44. 

Bernard's  Arithmetical  Perspective,  rev.,  349. 

Bertliier,  M.P.,  analysis  of  Bituminous  Minerals,  339. 

Biddell's,  C,  experiments  on  iron-built  ships,  for 
correcting  the  compass,  269. 

Birmingham,  new  church,  by  Mr.  Thomas,  445. 

Meeting  of  British  Association,  313. 

New  buildings,  &c,  at,  427. 


Bitumen,  Theoretical  and  Practical  Review  on,  191. 

Bituminous  Minerals,  analysis  of,  339. 

Bland,  Experimental  Essays  on  Arches,  ner.y  309.     I  Capillary  attraction,  lubrication  by,  142. 


Blasting  rocks  by  aid  of  galvinism,  177. 

J.  J.  on,  256. 

Blocks  for  railwavs,  226. 

Boilers  of  the  Victoria  steam-ship,  322. 

Of  Steam-engines,  Anustrong  on,  rer.,  390. 

Bourne's  Views  of  I^ndon  and  Binuiughani  Rail- 
way, rev.,  3.'»2. 
Box  tunnel,  Great  Western  Railway,  311. 
Bradsbaw's  Map  of  Railwavs,  rett.,  35. 
Brick  and  Tile  Machine.  254. 
Brick-making,  mechanical,  371. 
Duties,  new  Act  of  Parliament  relative  to, 

442. 
Bride's.  St.,  Fleet-street,  220. 
Bridges : — Pont  du  Carrousel,  79. 
Bow  bridge,  119. 
llythe  bridge,  failure  of,  191. 
^— ^  Ilann  and  ilosking's  Theory  and  Practice 
of,  rer.f  260. 

Buck  on  Oblique,  rfv.y  309. 

Bristol,  improvements  and  buildings  at,  427. 
British  Museum,  early  Greek  sculpture  at,  1 79,  256, 

vase  room,  385;    Etruscan   scul}»ture,  428;  the 

/Kgina  Marbles,  458  ;  the  Phigaliau  Marldcs,  459. 
British  Association,  meeting  of  at  Binningham,  313; 

papers  read  at,  421. 
'  British  Queen'  steam-vessel,  274. 
Britton's  Architectural  I)ictionar>',  172. 
Brougham,  Lord,  on  the  Composition  of  Water,  417. 
Bniff,  on  Railway  Cur\'es,  139. 
Brunei,  J.  K.,  repoit  on  Great  Western  Railway,  53, 

second  ditto,  69. 
Brussels,  new  buildings,  &c.  at,  191. 
Buck  on  Oblique  Bridges,  r^.,  309. 
Bude  light  at  the  House  of  Commons,  223. 

Accident,  474. 

Bute  Docks,  at  Cardiff,  opening  of,  444,  468. 
Bunnett  and  Corpe's  patent  concentric  steam-engine, 

253,  370,  441. 
Burton,  D.,  Club  Chambers,  Regent-street,  319. 
Buildings,  improvements  in,  361. 
Buildings,  tables  of: 

liOndon,  187. 

Munich,  426. 

Erratum,  238. 

Buildings,  descriptions  of : 

■    Synagogue,  Great  St.  IIelen*s,  with  cuts,  1 . 

High  Cliffe,  4. 

Athenroum,  Derby,  cm/#,  31. 

Harlarton,  39. 

London  and  Westminster  Bank,  40. 

Pont  du  Carrousel,  Paris,  19  cm/*,  79. 

■  Bow  Bridge,  4  cutt,  119. 

Arc  de  I'Etoile,  Paris,  4  cut»,  159. 

Proposed  Nelson  Colunm,  279. 

Club  Chambers,  Regent-street,  319. 

Burstall  on  peat  fuel,  338. 

Patent  railway  buffer  and  elastic  drag,  306. 

Cabonel,  R.,  architect,  death,  118. 

Calculating  machine,  new,  389. 

Caledonian  Canal,  the,  142;  Walker's  report  on, 

174,221. 
Caledonian  testimonial,  Ireland,  477. 
Canals:— Caledonian,  142, 174,  221. 

Crinan,  221. 

in  France,  174. 

— — —  Locomotive  power  applied  to,  393. 
Candidus's  Note  Book,  Fasc.  I.,  37 ;  II.,  82 ;  TIL, 

128;  IV.,  163;  V.,  205;  VI.,  247;  VII.,  305 ; 

VIII.,  327 ;  IX.,  364  ;  X.,  424 ;  XL,  455. 
on  the  Daguerrotype,  S66. 


Carburelted  hydrogen  gas,  new  mode  of  preparing, 

339. 
Carlisle,  Cornish  steam-engine  at,  258. 
Cast-iron  gutters  for  roofs,  363. 
Carriage  safety,  465. 
Car\'ings  in  wood,.  118. 
Cement,  on  arches  built  in,  44. 

Martin's  patent,  100. 

Cerograpby,  new  nuNlc  of  engraving,  345. 
Chalk  excavations,  S.  Hughes  on,  206. 
Charlton,  P.,  on  railway  cur>'es,  139. 
Charters,  Capt.,  letter  to  Lyell,  151. 
Cliatcauneuf,  A.,  design  for  Royal  Exchange,  441. 
Chemical  equivalents,  112. 
Chelsea  Waterworks,  340. 
Chester,  ancient  chapel  discovered  at,  238. 
Chronology  of  French  and  English  medeval  archi- 
tecture, 193. 
Churchrs,  New — 

Birmingham,  28,  445. 

St.  Chad,  a  Catholic  church,  477. 

Brighton,  28. 

Coventry,  237. 

Clydesdale,  237. 

Dunkiniield,  357. 

Greenock,  476. 

Hoxton,  Christ  Church,  317 

Islington,  St.  Mary's,  277 

Isle  of  Portland,  356. 

Ketley,  356. 

Leeds,  476. 

Liverpool,  Scotch  church,  277. 

Madlcy,  357. 

Manchester.  Unitarian  chapel,  397. 

Great  Ancoats,  476. 

Meltham  Mills,  28. 

Plummers  Plain,  Sussex,  476. 

Potteries,  356. 

Rve,  397. 

Sibford,  237. 

St.  Helen's,  Lancaster,  477. 

St.  Saviour's,  Borough,  317. 

Southwark,  445. 

Sand  Ilutton,  445. 

St.  Leonard's  Forest,  chapel,  477. 

Tipton,  237. 

T>'nemouth,  397. 

West  Bromwich,  237. 

Wolverhampton,  237. 

Wetherby,  277. 

Walsall,  397. 

Windsor,  Old,  445. 

Yorkshire,  Middleton,  476. 

Poole  chapel,  476. 

Circular  railway  curves,  140. 

CUridge's  patent  Asphalte,  233. 

Clay,  W.  N.,  new  mode  of  producing  wrought  iron 

from  the  ore,  1 7. 
Cicognara,  Fabbriche  di  Veneria,  8. 
CivU  Engineers'  Ccdlege,  S54. 
Claxton's  Hints  to  Mechanics,  r»v.,  34. 
Cloth-making  without  spinning  or  weaving,  308. 
Clough,  description  of  a  ilotting,  147. 
Club  Chambers,  Regent-street,  with  en/t,  319. 
Clyde,  river,  report  on,  382. 
Cofl^Dam  at  Westminster  Bridge,  311. 

at  St.  Katharine's  Dock,  430. 

Coke  and  Pe«t,  467. 

Colchester,  failure  of  the  Hythe  Bridge  at,  191. 
Coquet,  river,  improvements  at  month  of,  337. 
Cornish  high  pressure  steam.«ngine,  258. 
Cornwall,  Mining  Scbpol,  152. 
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Comptnion  to  AlmanaCi  reo.,  4.  Glenarm  barl)Our,  82. 

Competition  designs,  454.  Godwin,  G.,  Letter  to  Col.  Pasle^,  18. 

For  the  Royal  Exchange,  473.  *  Churchc*,'  324. 

Competitions,  remarks  on,  by  E.  B.  Jjamb,  211.  On  investigttion  of  acoiwtics,  392. 

Cottage  window  stay-bar,  3G1.  • Architectural  Tour  in  the  Provinces,  426. 

Counter  remarks,  458.  Gothic  arches,  method  of  striking,  98. 
Cnce,  Mr.,  paper  on  the  histor}-  of  paper-hangings, '  Gothic  architecture,  on  the  parallel  styles  and  period 

99i  140.  of,  in  France  and  EngUnd,  193. 

his  Studio,  285.  Gradients,  table  of,  460. 

Crank  engines,  economy  of  working,  146.  Grauwacke  or  Transition  system,  iu  Somerset,  &c., 

Cresy's  Treatise  on  Bridge-building,  392.  I      228. 

Crinan  canal,  221.  |  Granton  Pier,  356. 

Curtis's  Railway  improvements,  122,    239,  436;   Greeks,  iwlychroncv  of,  220. 


447. 
Cur\'es,  Railway,  Ely  on,  138 ;  ^Vssistaut  Engineer, 

139  ;  P.  BrcflT,  ib, ;  F.  Charlton,  ib. ;  Simms  re- 

marks  on,  245,  98,  202,  245,  25 1,  337. 
Daguerroty])e,  the,  321, — Candidas  on,  366. 
Dams,  Obstruction  of  streams  by,  333. 
Day  on  Construction  of  Railroads,  r^.,  392. 
Derby,  Athenicum  at,  31. 
Design  Act,  the,  310. 
Designs,  architectural.  Royal  Academy,  216. 

'  Nelson  Memorial,  133 :  author's  description 

of  290. 

Royal  Excliange,  440. 


Devonshire  and  Cornwall,  rocks  of  229. 

Dilnlin's  Northern  Tour,  rev.,  4. 

Dictionar}',  Architectural,  Stnart*s,  44 ;  Britton's, 

172. 
Dicing  Bell,  by  Col.  Pailcv,  469. 
Donaldson,  T.  I..,  design  lor  Royal  Exchange,  441. 
Door  stay-bar,  362. 
Dover,  railway-works  near,  45. 
Draining  land  by  steam-power,  34 1 . 
Dumfries,  hurricane  at,  113. 
Dynamometer,  138. 

Earthquake  on  the  Island  of  St.  Mary,  112. 
Edinburgh,  School  of  Engineering  at,  86. 
Elizabethan  architectiure,  391. 
Ely,  J.,  on  railway  curves,  1 38. 
Encroachments  and  Recessions  of  the  Sea,  464. 
Engine  smoke,  invention  for  consumption  of,  345. 
Engineering,  school  of,  at  Edinburgh,  86. 
Works,  27,  76, 117, 157,  237,  315,355, 

395,444,476. 
Engraving,  new  mode  of,  345. 

By  means  of  voltaic  electricity,  465. 

Equi^toroic  compound,  new,  228. 
Ericsson's  steam-boat  pro})ellcr,  115. 
Etruscan  Sculivture,  British  Museum,  428. 
Excavations  and  embaiduuents,  setting  out  slopes 

of,  18. 
Excavator  Locomotive,  468. 
Exhibition,  designs  Royal  Academy,  216. 

Designs  for  Nelson  Memorial,  133,  290. 

Royal  Exchange,  440. 

— —  Manufactures  and  works  of  art,  Paris, 

223. 
Falling  Bodies,  momentum  of,  18. 
Filtering  apparatiu,  Jonvillc's,  339. 
Fine  Arts  in  Italy,  388. 

in  Greece,  461. 

Fire  bars.  Miller's  patent,  468. 

Fire-escape,  97. 

Flexible  water  main  at  Glasgow,  451. 

Floating  Harbours,  172. 

Floating  Clough,  description  of,  147. 

Fluids,  incompressible,  equilibrium  of,  353. 

Foreign  intelligence,  28,  77,  116,  197,  237. 

Foreign  Monthly  Review.    French  decorations  and 

shops,  259 ;  furniture  and  manufactures,  369. 
Fossil  shells,  Cajit.  Bayfield's  collection  of,  228. 
Francis  on  the  Fine  Arts  in  Greece,  461. 
Fuel,  economy  of,  180. 
—  New,  for  steam  narigation,  421. 
Galvanic  Telegraph,  Great  Western  Railway,  31. 
Galvanism,  mode  of  blasting  rocks  by  aid  of,  177. 
Geological  Society  meetings,  and  papers,  of,  151. 
Geology,  physical,  researchei  in,  1^  W.  Hopkins, 

150. 

,  Richardson's  lectures  on,  as  applied  to 

architecture,  147, 192,  271,  336. 
German  Arclutecture,  Mr  MmUeh. 
Ghent,  new  bnfldinn  at,  191. 
Gibbon's  Law  of  Dilapidations,  mr.,  2. 
Glait^  dntjr  op,  caw  rcMTc  to,  76. 


Grellier,  W.,  design  by,  217,  first  premium  for  Royal 

Exchange,  437. 
Ground-rope  apparatus,  Curtis's  patent,  447. 
Guniwwiler,  method  of  firing,  under  water,  192. 
Gutters  for  roof,  cast-iron,  363. 
Ilalwrshon's  Ancient  Half  Timbered  Houses,  rer., 

351,439. 
Ham,  P.,  remarks  on  steam  iK>wer, 
Hart)ours,  (2lcnarm,  82^plan  for,  at  Hastings,  85. 
Harlarton,  Mr.  Gregor>-*s  mansion  at,  account  of,  39. 
Hastings,  pro]>osed  harl)our  at,  85. 
Hawkins,  J.  J.,  remarks  on  wooden  pavement,  308. 
Hawkshaw,  J.  rejiort  on  Great  Western  Railway,  48. 
Hcrshcl,  Sir  J.,  on  photography,  150. 
Hodgkiuson,    £.,    experiments    to     ascertain    the 

strength  of  different  species  of  wood,  422. 
Hogan's  '  Picta,'  colossal  group,  363. 
Holboacli,  sea-bank  at,  450. 
Hopper,  Mr.,  letter  on  the  Royal  Exchange,  218 ; 

remarks  on  Wellington  Testimonial,  307. 
Horticultural  Society,  22. 
Houses  of  Parliament,  works  at,  157 ;  stone  for 

building,  331,  372,  419,— tenders  for,  442. 
Hughes,  on  the  Steam  Dredging  Machine,  9. 
HuU,  propose<l  new  dock  at,  16. 
Hydraulic  gas-holder  counter-balance,  201. 
Hydrostatic  Cliain,  449. 
Hydrostatic  Jack,  436. 
Improvements  in  buildings,  361. 
Incorporated  Church-building  Society,  317. 
Ipswieh  new  dock  at,  356. 
Iron,  on  use  of,  by  IL  E.  Phillips,  11. 

Clay's  new  mode  of  producing,  &&,  1 7. 

Works  at  Rhymney,  description  of,  147. 

Jobbing,  Government,  321. 

Jones'  Principles  and  Practice  of  Levelling,  rev.,  339. 

Jonvillc's  filtering  apparatus,  339. 

Iron,  experiments  onf  by  Mr.  Fairbaim, 

Iron-trade,  state  and  pros^iects  of,  342. 

Statues,  118. 

—  Houses,  152. 

Isolated  Harbours  of  Refuge,  135. 

Italy,  Fine  Arts  in,  388. 

Ivory,  artificial,  345. 

Katharine's,  St.,  Dock,  Telfonl's  specification  and 

drawings  for  entrance  lock,  &c.,  '430. 
Kilsby  Tunnel,  224. 
Lamb,  E.  B.,  remarks  on  public  competitions,  211 ; 

designs  by,  218. 
I^Ardner,  Dr.,  on  Railway  Constants,  383. 
Uw  Proceedings,  23,  75,  153,  233,  273. 
Leeds',  Illustrations,  Public  Buildings,  rev.,  5. 

Studies  and  Examples,  rer.,  262. 

Lemon's,  Sir  C,  Mining  School,  Cornwall,  152. 
light -houses,  construction  of,  on  sands,  37. 
Lighting  of  the  House  of  Commons,  with  Bude 

lights,  223. 
Lithographing  Old  Prints,  new  method  of,  306. 
;  Lock  Gates,  on  framing  without  iron.  111. 

Description  of  a  floating  Cloug^,  147. 

A  new  pkn  of  construction,  4  70. 

Locomotive  engines,  wheels  of,  44. 

On  tubing  of  the  boilers.  111. 

On  the  comparison  between  the  powen 

of,  146. 

On  the  priming  of,  455. 

Locomotive  excavator,  468. 

London  and  Birmingham  Railroad,  19,  252. 

—  and  Westminster  Bank,  described,  40. 

■         Illustrations  of  Public  Buildings,  rpv.,  5. 

Table  of  Public  Buildings,  187. 

London's  Suburban  GaideMr,  rev.,  258. 


Lowther  Arcade,  critique  on,  83. 

— — i— —  Devgned  \^  Mr.  Young,  254. 


Luxor  Obelisk,  the,  222. 

Lyell,  Mr.,  on  fossil  shelli,  &c.,  228 ;  on  the  tertiary 

deiK>sits  in  Norfolk  and  Suffolk,  229. 
Maclune  for  cleaning,  &c.,  fronts  of  houses,  97. 
-i— — -  Sawing,  for  cutting  railway  bars,  192. 
-»— —  Calculating,  new,  389. 
Macrae's   patent    hydraulic    gu-holder,    counter- 
balance, 201. 
Blanchester,  Unitarian  Cliapel  at,  by  Barrv,  S97 ; 

general  remarks  on  new  buildings,  &c.,  426. 

.Vrchitcctural  Society,  149,  312. 

Manchester  and  Salford  canal  opening. 
Manufacture  of  paper-hanging,  important  inventioB 

in,  344. 
Marine  railway  slip,  389. 
Martin's  patent  cement,  100. 
Mayo,  sun'ey  and  map  of,  1 13. 
Mersev,  changes  and  improvements  in  the  emboiiehere 

of,  421. 
Meteoric  stone,  account  of  (all  of,  194, 195. 
Metroi)olis,  public  statues  in,  218. 
— —  Plan  forsui^lying  with  spring  ¥rater,441. 
Miller's  patent  fire  bars,  468. 
Mo<lcm  School  of  Englisli  Architectiure,  fw.,  262. 
Momentum  of  Falling  Bodies,  18,  43. 
Monscale,  Cathedral  of,  440. 
Montrose,  Wet  Dock,  98;  Suspension  Bridge,  111. 
Monuments,  National,  15. 
Momay,  A.,  on  general  theory  of  the  tteam-engine, 

128,  200,  423. 
Mowing  machine,  345. 

Munich,  buildings  at,  425 ;  Table  of  Ditto,  426. 
Museum,  British,  see  BritiMlu 
—  Soancan,   managemont   of  exposed,    13; 

critique  on,  304. 
National  Monuments,  15. 
Nelson  Monument,  exhibition  of  deaigna  and  models, 

133;  second  competition  and  eidiibitioB,  290; 

meeting  of  committee  t  309. 
— — — —  letter  on,  by  Omega,  136 ;  second 

ditto,  169. 

^-iew  of  Mr.  Railton'i  design,  279. 

— — —  remarks  on  decision  of  the  com- 
mittee, 280. 
Ohlham's  system  of  warmbg  Bank  of  Enriand,  &c., 

96. 
Omega  on  the  Nelson  Monument,  136. 
Ouze  Outfall  Improvenieiit,  467. 
Oven,  roasting  and  baking,  plant,  &c.,  of,  359. 
Oxford  Street,  experimental  paving  in,  393,474. 
Panorama  of  Rome,  &c.,  135. 
Pamted  gUss  window,  by  Hoadley  and  Oldfield,  308. 
Paper,  new  kind  of  sentitive,  195. 
Papcr-liangings,  history  of,  99. 
— — —  important  invention  iu  manufacture 

of,  344. 
Pasley,  Col.,  on  the  Suspension  Bridge  at  Montrose, 

111 ;  operations  by,  for  blowing  up  the  wreck  of 

the  Royal  George,  392. 
Pambour  on  the  steam-engine,  219 ;  rev.,  345. 
Papier  mach^  ornaments  for  Acteim  iteam-vessel, 

20. 
Paris,  Pont  dn  Carrouiel,  79. 

Arcdei'Etoile,  159. 

architectural  taste,  328. 

shops,  &c., 

Parkes  on  steam-boilers  and  steam-engiaet,  mr.,  363. 
Parliamentary  Proceedings,  session  1839,  349. 
Patents,  New,  30,  78, 118,  158,  198,  238,  277,318, 

358,  398,  446, 

American,  230. 

Paving,  experimental,  in  Oxford  Street,  20,  201, 

314. 

Act,  153. 

Pavements,  Roman,  357. 

Peat,  use  of  ^n  manufiMrtureof  iron,  111 ;  WBliams' 

patent,  ib. 
Peat  and  resin  fuel,  145. 
Pennv  CycUipsBdia,  art.  **  LondoB,"  186 ;  I^Ue  of 

Public  Buildings  from,  187;  Ditto,  ••Munidi,** 

424. 
Philomussens,  ramblas  by,  No.  I,  285 ;  No.  If,  327. 
Photography,  Sir  J.  Ilerschel  on,  ISO;  the  Dagoer- 

rotype,  321 ;  "  History  of,"  y«v.  437. 
Plymouth  Breakwater,  165. 
PoinUng  a  church  iteq^,  449. 
Polychiomy  of  the  ancient  Greeka,  229. 
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Vont  d«  C^rronsel,  Paris,  descrihed  with  cuts,  79. 

rVimiiig  of  locomotive  boilers,  455. 

Prints,  old,  method  of  Ihhographing.  308. 

Prussian  railw-ay  law,  20. 

Public  Diiildhigs  tnd  Improvements,  28,  77,  277,  ^ 

317,350,397,446. 
Pugiii,  W.,  Hahershon's  reply  to  his  insiniiatioiis, 

351. 
Qnarries,  list  of,  examined  for  stone  for  New  Houses 

of  Parliament,  372. 
Quarterly  Review,  paper  from,  on  styles  of  archi- 

t<?cture,  247.  '  i 

Queen*s  College,  Bath,  445.  > 

Quetelct  on  the  calculations  of  probalriUties,  144. 
Kailwats  : — 

Aylesbury  (opening),  276. 

BJrniinghain  and  Ciloster,  26,  116, 137. 

Birmingham  and  Derby,  275,  396. 

BlackwaU.  155. 

Bolton  and  I^reston,  237,  277. 

Bristol  and  Exeter,  116,  355. 

Chester  and  Crewe,  396. 

Chester  and  Birkeuhead,  26,  197. 

Croydon,  155,  275. 

Cheltenham  and  Great  Western,  236. 

Dundee  and  Arbroath,  275. 

Eastcni  Counties,  27,  116,  154,  197,  236,  open- 
ing  275. 

Ktlinburgh,  I^ith,  &c.,  27. 

niid  Glasgow,  313. 

G1a!>gow  and  Paisley,  236,  276,  313,  396,  444. 

(ilasgow  and  A}t,  26,  236. 

Great  Western,  41,  47,  76, 197,  236,  276,  355. 

Hull  and  Sclby,  196,  444. 

lA>ndon  and  Southampton,  197. 

and  Southampton,  276. 

and  Brighton,  26.  116, 197,  277. 

■    and  Birmingham  lUilway,  works   near 
Blisworth,  19;  excavation,  252. 

Leii\'es  and  Hastings,  26. 

Liverpool  and  Manchester,  76,  355. 

Manchester  and  Leeds,  26,  146,  237,  276,  313. 

and  Birmingham,  26,  76,   155,  237, 

277,  355,  306,  4 14. 

Midland  Counties,  355,  396,  444. 

Newcastle  and  North  Shields,  197,  277. 

Preston  and  Longridgc,  277. 

and  Lancaster,  355,  396. 

Sheffield  and  Kotherliam,  197,  236. 

Stocki)ort  Viaduct,  396. 

S.  Eastern,  Dover,  76,  235. 

York  and  North  Midland,  276,  313,  355. 
'  FoRP.iuN  : — 


Reports,  Irish  railway  comniisMon,  39. 

London  and  Brighton  railway,  46. 

Gn!at  Western  ditto,  46. 

Liverpool  and  Manchester,  75. 

Institute  British  Architects,  226. 

Institntion  of  Civil  Engineers,   111,   145, 

192,  225,  268,  311,  W. 

River  Dec  and  Harbour  of  Chester,  267. 

Royal  Exchange,  436. 

Repton,  aspects  and  prospects  by,  40. 
Resins,  constitution  of,  228. 
Restoration  of  ruins,  observations  on,  369. 
Rkvirws  : 

Armstrong  on  Steam-engine  Boilers,  390. 

Bartholomew's  Hints,  190. 

Bernard's  Arithmetical  Perspective',  349. 

Bland  on  Arches,  309. 

Boflean's  Traverse  Tables,  352. 


America,  116. 

Austria,  27,  116. 

Brunswick  and  Ilarzburg,  27. 

Danu1)e  and  Black  Sea,  197. 

Havre,  27, 197. 

Philadelphia,  116. 

Russia,  116. 

Versailles  and  St.  Cloud,  116. 
Railway  bar,  Tilgfaman's,  449. 
Railway  Constants,  by  Dr.  loinlner,  383. 
Railway  Curves,  setting  out  of,  13. 
Railway  points,  449. 
Railways,  construction  of,  in  America,  146. 

on  setting  out  widths,  by  H.  Carr,  192. 

on  the  present  mode  of  executing  rail- 
ways, by  F.  Wishaw,  192. 

Society,  152. 

Signals,  C'urtis's  patent,  447. 

Wheel,  422. 


Railton,  Mr.,  design  for  the  Nelson  monument,  280. 
Rain,  impression  of  drops  of,  on  new  red  sandstone, 

151. 
Ralph  Redivivus,  No.  12,  The  Pantheon,  Oxford 

Street,  8. 

—  No.  13,  Excise  Office,  36. 

No.  14,  Lowther  Arcade,  83. 

■    No.  15,  York  Column,  127. 
.  No.  16,  Pimlico  Literary  Insti- 

tution, 162. 
*——*—«—-  No.  17,  Soanetn  Museum,  304. 
Rcnnie's,  Sir  J.,  account  of  Flymouth  breakwater, 

165. 

■  report  oa  the  Biver  Ooze  improTe- 

meat,  467« 


Rotative  Disc  Engine,  315. 

Royal  Academy,  architectin-al  designs  at,  216. 

— ^— ^—  animadversions  on,  367. 

Royal  Exchange,  114,  137  ;  letter  respecting,  171 ; 

proceedings  and  resolutions  of  the  committee, 

1 73 ;  letter  from  Mr.  Hopper,  218 ;  report  of  the 

architects,  436 ;  ditto  committee,  437  ;  exhibition 

of  the  designs,  440,  473. 
George,  blowing  up  of  wreck  of,  Spithead, 

392. 
Ruins,  observations  on  restoration  of,  369. 
Ruinous  buildings,  on  means  employed  for  removing, 

135. 
Running  Gauge  for  measuring  railway  rails,  245, 

338r. 

I  Safety  lam]).  Baron  Mesniel,  472. 

'■  Salviu,  Mr.,  employed  at  Horlaxton,  39. 

■  Saver\',  Capt.,  inventor  of  the  steam-engine,  137. 


Bourne's  London  and  Birmingham  Railway,  352.  ;  Sawing  Machine  for  cutting  of  railway  bars,  192. 


Bradsliaw*s  Map  of  Railways,  35 
Brcps'  Ap])endix  to  Railway  Practice,  1 90. 
Buck  on  Oblique  Arches,  309. 
Cicognara,  Fabbriche  di  Venczia,  8. 
Companion  to  the  Almanac,  4. 
Cresy's  Treatise  on  Bridge-building,  189,392. 
Day  on  construction  of  railroads,  392. 
Del  Duomo  di  Monreale,  440. 
Design  Act,  309. 
Dibdin's  Northern  Tour,  4. 
Essay  on  Bitumen,  191. 
Engineers,  royal,  profcssicnal  paper,  438,  463. 
Foreign  Monthly  Review,  259. 
Foulston's  Public  Buildings,  34. 
Gibbons'  Iaw  of  Dilapidations,  2. 
Grand  Junction  Railway,  144. 
Ilabershon's  Ancient  Half  Timbered  Houses,  351, 
439. 


I  Sehiller's  Monument  at  Stuttgard,  237. 
I  School  of  Design,  Margaret  Street,  113. 

Sculpture  and  Architecture,  remarks  on,  214. 

early  (ircck,  at  British  Museum,  179,256. 

Hogan's  "  Keta,  363. 

Etniscan,  British  ^fuscum,  428. 

Ancient  Statues,  307,  434. 

' vEgina  Marbles,  British  Museum,  458. 

Phigaliau  Marbles,        ditto         459. 

Sca-bauk  at  llolbeach,  450. 
:  Sea,  encroachments  and  recessions  of  the,  464, 

Scsohtris,  Colossus  of,  286. 

Sewage  of  Westminster,  311. 

Shaw's  Enc\'cloiKcdia  of  Ornament,  rev.,  266. 

Simnis,  F.  W.,  on  curves  on  railways,  245. 

Skew  Arches,  164. 

Smeaton*s  estimate  of  animal  power,  192. 


Soanean  Museum,  the,  304. 
Hann  and  Ho8king*s  Architecture  of  Bridges,  260.    Sopwith's  Isometrical  Perspective,  rev.,  110. 
Hart  on  oblique  arches,  392. 


!  Southamptou  docks,  4  76. 


Hay's  Laws  of  Hannonious  Coloiuing,  188. 

Herculaneum  and  Pompeii,  7. 

Hints  to  Mechanics,  35. 

Hopper  on  the  Royal  Exchange,  143. 

Hosmer^s  Tables,  309. 

Ibbetson  on  Turning,  352. 

Instrument,  on  a  box  of,  437. 

Jones'  Principles  of  Levelling.  309. 

Journal  of  the  American  Institute,  35.    * 

feeds'  Public  Buildings  of  London,  5. 

Loudon's  Suburlwn  Gardener,  258. 

Mechanics,  by  the  Rev.  H.  Moseley,  183. 

Monumens  d'Archit.  Byzantine,  7. 

Morin  sur  1' Adherence  des  llerres,  8. 

Pambour  on  the  Steam  Entpne,  345,  466. 

Parkes  on  Steam  Boilers,  &c.,  263. 

Paslcy,  Col.,  on  Cements,  Ac,  32, 105. 

Penny  Cydopvdia,  (London),  186. 

(Munich),  424. 

Photogence  drawing  of,  history  of,  437. 

Pohicchnischcn  Journal,  8. 

Quetelet's  Calculations  of  Probabilities,  144. 

Rennie's,  Sir  J.,  Report  on  Improvement  of  the 
River  Dee,  267. 

Repton's  landscape  gardening,  by  Loiulon,  392. 

Richardson  on  Warming  and  Ventilation.  345. 

Richardson's  Architectural  Remains,  &c.,  391. 

Roscoe's  London  and  Birmingham  railway, 

Shaw's  Encyclopardia  of  Ornament,  266. 

Sopwith's  Isometrical  Pcrsi)cctive,  110. 

Studies  and  Examples,  Modem  English  ^Vrchitec- 
ture,  262. 

Taylor's  Design  for  Exchange  Buildings,  Man- 
chester, 268. 

Telford's  Ufe,  107. 

Thomas'  Gothic  Ornaments,  268. 

Ure's  Dictionary  of  Arts,  &c.,  185. 

Wallace's  Universal  Calculator,  110. 

Westminster  Improvements,  34. 

Year  Book  of  Facts,  144. 
Rhymncy  Iron  Works,  147. 
Richardson,  C.  J.,  on  Warming  Buildings,  371. 

Architectural  Remains,  rer.,  391. 


—  G.  F.  on  Geology  as  applied  to  Archl- 

tectnre,  336, 147, 192, 271. 
Rocka  of  Devonshire  and  Cornwall,  229. 
Rome,  architcctonl  rettomtion  of  indent  monn- 

Bienti  of,  105. 


St.  Helen's  town-hall,  477. 

Statues,  public,  in  the  metropolis,  218. 

ancient,  367,  434, 452. 

Steam-boilers  and  steam-engines,  Parkes  on,  225, 

303. 
Steam-engines,  on  the  economy  of  working  expan- 
sively in  crank  engines,  14G. 
Steam-engine,  theory  of,  liy  Pambour,  345,  466. 
Stf.am  Navigation,  Steam-vessels,  &c.  : — 
Iron  Steam-vessel,  Brazilian  steam  navigation, 

&c.,  25. 
Great  Western,  76;  Hccla,  76;  steamers  from 

France  to  America,  76. 
Steam-l)oat  Inspectors,  91. 
Ericsson's  stcani-boat  pro])cller,  115, 154;  Great 

Western,  15,  154  ;  the  Kite,  115. 
Launch  of  the  Nicholai,  154  ;  the  Star,  ib, ;  steam 
conveyance  to  America,  ib,;    Mediterranean 
steam  navigation,  ib. 
Mails  to  America,  196 ;  the  Union  iron  steamer, 

I*. 
Steamers  from  Clyde  to  New  Y^ork,  235;  iron 

ships,  ib. 
The  British  Queen,  274,  354 ;  ironsliip,  275. 
Steam-shii»s,  313;  comnuuiication  with  iVmcrica, 

ib, 
Govenimciit  steamers,  354 ;  the  Cyclops  steam 

friiratc,  ib. 
The  '  Sesostris,'  394 ;  Boston  and  Liverpool  steam 

ships,  ib. 
Canal  steam  na^-igation,  395. 
The  *  Medusa  *  steamer,  ib. 
The  « Archime<les,'  442 ;  the  '  Queen,'  445. 
"The  New  York,"  475. 
Steam,  new  fuel  for,  421. 

iwwcr.  Ham  on,  287. 

vessels,  power  of  tonnage,  421. 

On  the  elastic  powers  of,  467. 

On  the  density  of,  by  Dr.  Urc,  473. 

Steel,  diifercnce  between  European   and   Indian, 

151. 
Stone  for  the  new  Houses  of  Parliament,  331 ;  list 
of  quarries  examineil  for,  372 ;   tables  giving  re- 
sults of  experiments,  419. 
Surrey  County  Lunatic  Asylum,  357. 
Tait,  J.  F.,  on  the  public  buildings  of  the  andentsr 
215. 

TdegnF^i  GilTttiCi  Great  Weiton  Bailwaj,  381« 
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elford,  T.,  spedficttion  and  drawings  for  entrance 

lock,  &c.,  St.  Katharine's  Docks,  430. 
Thamet  embankment,  at- New  Houses  of  Parliament, 

355. 
— —  Tmindt  work  at,  158. 
■  Shield,  326. 

■  Philomuneus  on,  328.  j 

Ttte,  W*,  paper  by,  read  at  Architectural  Society,  j 

242.  i 

Tilgfaman'a  railway  Ino-,  449. 
Tonn^e  in  ateam  vessels,  most  economic  proportion 

of  power  to,  421. 
Transferring  old  prints,  465. 
TrtTeUer's  Club  House,  work  on,  vyp.,  262.  ^ 
Traverse  Tables,  Boileau's,  rep.,  352. 
Trefithick,  Richard,  memoir  of,  93. 
Tides,  Prof.  ^Hiewell  on  the,  472. 
Tmnidus  or  Barrow,  near  Rush,  county  of  Dublin, 

113. 
Tumbridges  on  the  Hereford  and  Glo'ster  canal,  192. 
Tombnll,  Mi^,  letter  from,  42. 
Tuni-table,  RaHway,  substitute  for,  202. 


Turning,  Ibbctson  on,  r«9.,  352. 

Voltaic  batterj',  by  W.  R.  Grove,  Esq.,  472. 

Wallace,  R.,  the  Derby  Athenaeum  by,  31. 

Walker,  J.,  report  on  Caledonian  Canal,  174,  221. 

Wanning  building?,  Richardson  on,  371. 

Warmuig  and  ventilating  of  buildings,  by  Hood,  469. 

Water,  LKDnl  Brougham,  on  the  composition  of,  417. 

Water^vork8,  Chelsea,  340. 

Water  Company,  new,  441. 

— —  Main,  Glasgow  works,  451. 

Waves,  Mr.  Scott  Russell  on,  471. 

Well  sinking,  245. 

Wellington  Testimonial,  remarks  on,  307. 

Statue  in  the  city,  114. 

Westminster  Bridge,  works  at,  157  203. 
Wheels  of  locomotive  engines,  44. 

new  railway,  442. 

For  common  roads  or  railways,  449. 

White,  J.,  design  for  raising  sunken  vessels,  284. 
Wightwick,  Mr.,  on  the  National  Gallcr}-,  97;  design 

for  Public  Hall  at  Plymouth,  397. 
Wilkins,  W.,  necrological  notice  of,  388. 


,  Willoughby  dc  Eresby's,  Lord,  patent  machinery  f 
I     compressing  peat,  281. 
,  Williams'  patent  boiler,  306. 

patent  peat  fuel.  111. 

Ldent.  Col.,  on  sliingle  of  the  coasts 

Sussex,  126. 
Wood,  experiment  to  ascertain  the  strength  of  difl 

rent  species,  by  Mr.  £.  Hodgkiuson,  422. 
Wood,  W,  first  report  on  Great  Western  llailwi 

47  ;  second  ditto,  58. 
Wooden  Pavement,  20,  43,  201,  314. 

Hawkin's  remarks  on,  308. 

Woolwich  Dockyard  Improvements,  414. 

Worcester,  buildings  at,  427. 

AWeck  of  the  Royal  George,  Si»ithcad,  blowing  i 

of,  392. 
WjTC  Harbour,  444. 
Yates,  on  changes  and  improvements  in  the  eniYx) 

chure  of  the  Mcrsev,  421. 
Yorkshire  Paving,  on  the  effect  of  climate  on,  40.1 
Yoimg,  Mr.,  architect  of  the  Lowther  Arcade,  2o4 


LIST  OF  ENGRAVINGS. 


Arc  de  TEtoile,  Paris,  4  cuts,  159. 

Appantns  to  take  up  a  carriage,  2  cuts,  448. 

Aspects  and  prospects,  1  cut,  41. 

Athenaeum,  Derby,  3  cuts,  31. 

Boiler,  Williams'  wrought  iron,  1  cut,  306. 

Break,  for  arresting  the  progress  of  an  engine  or 

carriage,  6  cuts,  123. 
BniDOKS : — 

Architecture  of,  2  cuts,  261. 

Bow,  Old  and  New,  4  cuts,  119. 

Pont  du  Canousel,  Paris,  19  cuts,  79. 

Westminster,  repairs  at,  2  cuts,  203. 
Building,  Improvements  in,  15  cuts,  361. 
Contrivance  for  shutting  doors,  1  cut,  33. 
Calodonian  Canal,  cutting  of,  1  cut,  109. 
Qialk  excavations,  5  cuts,  206. 
Cistern  for  water,  1  cut,  35. 
Churehes  of  London,  4  cuts,  325. 
Club  Cliambers,  Regent  Street,  2  cuts,  319. 
CoflTerdara  at  St.  Katharine's  Dorks,  9  cuts,  431. 
Dock,  plan  of  proposed  new,  at  Kingston-uiwu-Hidl, 

1  cut,  16. 
Dynanometer,  1  ait,  138. 
Kre  escape,  1  cut,  97. 
Glenarm  Harbour,  2  cuts,  83. 
Gothic  arohes,  method  of  striking,  2  cuts,  98. 
Oroond-rope  apparatus,  2  cuts,  447. 
Gauge,  running,  1  cut,  245. 
improTcdi  1  cut,  338. 


llARBorns : — 

Glcnann,  2  cuts,  83. 

Hastings,  1  cut,  86. 

Of  Refuge,  3  cuts,  121. 

Of  llcfugc,  1  cut,  1 72. 
Hastings,  harbour  at,  1  cut,  86. 
Hydrostatic  Jack,  3  cuts,  435. 

C  hair,  2  cuts,  449. 

Iron,  new  mode  of  producing  wrought  or  maUcable, 

direct  from  the  ore,  3  cuts,  17. 
Ijamp,  Parker's  hot-oil,  1  cut,  329. 
Lighthouses,  construction  of,  on  sand,  4  cuts,  38. 
Locks,  reservoir  canal,  1  cut,  67. 
lx)comotive,  animal,  14  cuts,  239. 
Lubrication,  3  cuts,  142. 
Nclfiou  ^lemorial,  1  cut,  279. 
Oven,  roasting  or  baking,  7  cuts,  359. 
Peat  compressing  machine.  Lord  de  Eresby,  8  cuts, 

281. 
Perspective  iVrithmetical,  8  cuts,  349. 
Pl}iuouth  Breakwater,  2  cuts,  165. 
Railway  buffer,  6  cuts,  306. 
Pailway  constants,  2  cuts,  384. 
Railwav  curves,  9  cuts,  139,  140,  164,  202,  254, 

337,  436. 
Railway  tumtal)1c,  substitute  for,  1  cut,  202. 
^ea-bank  at  Holbeach,  cut,  450. 
Sesostris,  Colossus  of,  1  cut,  286. 
Shingle,  course  of,  3  cuts,  126. 


Signals,  (on  railway),  apparatus  for  making,  cut,  44 
Skew  arches,  2  ciKs,  164. 
Spring  bow  or  arch,  1  cut,  35. 
Stram  Engine  : — 

Atmospheric,  1  cut,  407. 

Bennett's,  1  cut,  p.  46. 

Boilers  of,  Armstrong  on,  4  cuts,  390. 

Boulton  and  AVatt*s  single  acting,  1  cut,  ItiS. 
Ditto  double  acting.  2  cut*.  4<>9. 

Buunett  and  Cori>c's  concentric,  3  cuts,  109. 
Ditto  2  cuts,  215. 

Doulde  acting  engine  for  supplving  water,  1  ci 
411. 

Foun^ay  cock  of,  2  cuts,  407. 

Governor,  the,  of,  1  cut,  410. 

liCupolds,  1  cut,  407. 

Marquis  of  Worcester,  1  cut,  403. 

Neucomen's,  1  cut,  405. 

Papin,  1  cut,  405. 

Parallel  motion  of,  2  cuts,  460. 

Savery*s,  1  cut,  404, 

Steam  toy,  Hero's,  1  cut,  401. 
Streams,  obstruction  of  by  dams,  3  cuts,  331. 
Synagogue,  new,  Great  St.  Helen's,  3  cut>,  1. 
Thames  tunnel  shield,  1  cut,  326. 
Vcbsels,  raising  simkcn,  1  cut,  284. 
Victoria  boilers,  5  cuts,  322. 
AVater-main,  flexible,  6  cuts,  451. 
Well  at  the  Hampstead  Road,  1  cut,  216. 
Wheel  for  the  common  road  or  railway,  2  cuts.  4  i 
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